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PARASITIC ENDARTERITIS AND THROMBOSIS 
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Aberrations of the intravascular migration of Strongylus 
vulgaris larvae which give rise to structural changes in the 
larger arteries have been the occasion of several descriptive 
accounts in the literature. Most cases described have shown 
changes in the cranial mesenteric artery and its ileo-caeco- 
colic, medial and lateral caecal branches. Lesions are less 
frequently found in the aorta and its branches posterior to 
the origin of the left renal artery. On the other hand, 
arterial changes are commonly encountered in the 
abdominal aorta and its collateral branches anterior to the 
cranial mesenteric artery, and in some cases as far for- 
ward as the thoracic aorta. 

In a survey, Ottaway & Bingham (1946) described the 
nature and distribution of the arterial lesions found in dis- 
secting room ponies. In a series of 78 post-mortem 
examinations they encountered parasitic lesions in both 
the abdominal and thoracic segments of the aorta but in 
no case were lesions found anterior to the origin of the 
sixth pair of intercostal arteries. 

An early observation by Cadiot (1893) describes the find- 
ing of S. armatus (Syn. S: equinus) larvae in a thrombus 
occluding a coronary artery of a donkey which collapsed 
and died as a result of the lesion. Mello (1908) reported 
finding similar larvae in a blood clot in the heart of a mule. 


OBSERVATIONS 


The present paper records, probably for the first time, 
the finding in the horse of the lesions of parasitic arteritis 
at a site as far forward as the bulbus aortae and the aortic 
sinuses. The lesions were observed at autopsies on four 
horses during the years 1950 and 1951. These include a case 
discussed previously in a clinical communication by Cronin 
& Leader (1952) and a fifth animal is included as it had 
a well-marked, but healed, auricular lesion which is sug- 
gested to be a characteristic sequel to parasitic lesions of 
the aortic sinuses. 

The details of the cases are as follows :— 


Case No. 1 
Stbject.—_A 12-month-old skewbald colt by a 
Shetland stallion out of a Welsh mountain mare. This 


colt was a member of a group maintained under good 
conditions of management and employed in a parasito- 
logical survey to determine the fluctuations in the helminth 
population of the horse under different seasonal conditions. 
At the end of the observation period in May, 1951, the 
pony was destroyed and a post-mortem examination 
performed. 
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Throughout the year the animal did not show any patho- 
logical signs and its behaviour was not unusual in any 
way. Table I shows the results of helminth egg counts 
made on faecal samples taken during the animal’s life. 
The strongyle type count rose rapidly from the ninth month 
onwards to reach a peak in April, 1951, of 1,800 eggs per 
gramme of faeces. Shortly before destruction 11 g. of 
phenothiazine were administered and the egg count dropped 
to 6 e.p.g. Culture of strongyle-type ova obtained from 
the faeces during March and April, 1951, showed not more 
than 1 per cent. of these eggs to have been produced by 
S. vulgaris. 

The results of an haematological examination carried out 
eight days before death are given in Table II.. There 
was some degree of lymphocytosis and a slight eosinophilia. 


TaBLe I 


REsuLTS OF EXAMINATIONS FOR STRONGYLE TyPE Ova IN FAECES OF 
Turee Cases oF ENDARTERITIS 


Strongyle-type Percentage of 


Case No. Date ova per gramme Date  Strongylus vulgaris 
of faeces ova in total count 
1 3.1.51 6 — —_— 
1.2.51 17 -- 
8.2.51 47 
14,2.51 85 14.2.51 0 
23.2.51 170 
14.3.51 206 
21.3.51 179 21.3.51 1 
6.4.51 246 
11.4.51 1,800 11.4.51 
7.5.51 700 —_— - 
28.5.51 6 
2 1.2.51 1,100 te 
8.2.51 1,200 8.2.51 2 
7.3.51 186 7.3.51 
6.4.51 368 6.4.51 ] 
11.4.51 900 
19.4.51 1,000 
7.5.51 500 7.5.51 16 
14.6.51 121 
3 17.1.51 9 — ~ 
1.2.51 136 
8.2.51 171 
28.2.5] 151 28.2.51 
28.3.51 145 
6.4.51 162 6.4.51 0 
11.4.51 252 -- 
20.4.51 1,400 
7.5.51 500 — 
21.6.51 231 1.6.51 2 


At autopsy a well-developed parasitic endarteritis of the, 
cranial mesenteric artery was observed. The arterial wall 
was hypertrophied and an obliterative thrombus almost 
occluded the lumen. Sixty-eight S. vulgaris fourth stage 
and young adult forms were counted enmeshed in the 
thrombus mass. 

On opening into the left side of the heart, through the 
aortic vestibule, to expose the aortic orifice and the com- 
mencement of the aorta, the intimal lining of the bulb and 
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II 
HAEMATOLOGICAL DaTA ON THREE CASES OF PARASITIC ENDARTERITIS OF THE AORTA 
Case No. 1 Case No. 2 Case No. 3 

R.B.C. ins aan mt . 7,610,000 per cubic mm. 7,84. 006 per cubic mm. 6,800,000 per cubic mm. 
P.C.V. “we ag ant S 36 ml, per 100 mm. 37 ml. per 100 ml. 31 ml. per 100 mm, 
Re ts 40-68 mg. per 100 ml. 43-055 mg. per 100 ml. 38-646 mg. per 100 ml. 
Hb (Fe content of 0:339 per cent.) 12-0 g. per 100 ml. 12-7 g. per 100 ml. 11-4 —g. per 100 ml. 
M.C.H. 16 16-5 yy 15-5 
E.S.R. (Westergren)... wa oa 6-5 in 20 minutes 4-0 in 20 minutes 6-8 in 20 minutes 
W.B.C. Pas a 14,640 cubic mm. 10,360 cubic mm. 11,400 cubic mm, 
Immature neutrophiles 14 per cent. Il per cent. 10 per cent. 
Lymphocytes... 45 36 
Monocytes 
the lower part of the ascending aorta was observed to be CaAsE No. 2 


unevenly covered with a fine fibrinous and platelet throm- 
bus deposit, giving the endothelium a rough, furry appear- 
ance. The deposits were most dense on the anterior wall of 
the bulb of the aorta, around and a short distance into 
the orifice of the common brachio-cephalic trunk, in the 
anterior aortic sinus, in the right coronary orifice and in 
the right posterior aortic sinus. There were no deposits in 
the left posterior aortic sinus. 


In addition to the endarteritic deposits there were in 
the same area six white parietal thrombi approximately 
6 mm. in diameter. Two of these were at the entrance 
to the common brachio-cephalic trunk, two were in the 
anterior aortic sinus, one in the right posterior sinus and 
one on the posterior wall of the ascending aorta. One of 
these thrombi had a S. vulgaris larva protruding from it 
into the arterial lumen. The remaining thrombi were firmly 
attached to the wall of the aorta and were undergoing 
organisation. The thrombic deposits around the right 
coronary orifice gave rise to stenosis of the latter. 


Two areas of grey infarction of the external surface of 
the auricular myocardium were observed in association 
with the aortic bulb lesions (Plate I). The infarcts were 
confined to the auricular appendix of the right atrium. 
They extended dorsally from the right coronary artery, 
were nearly rectangular in shape and equal in size, viz., 
3m. x 2em. Each infarct was paler than, and ‘elevated 
above, the rest of the atrial musculature. They had irregu- 
lar circumscribed margins bordered by a_ characteristic 
hyperaemic zone. 


One of the infarcts occupied an area on the postero- 
medial aspect of the right auricular appendix where the 
latter is related to the aorta and pulmonary artery. This 
infarct in extending dorsally from the right coronary artery 
crossed over the dorsal border of the appendix near the 
apex and appeared on the anterior and lateral aspect of the 
auricle. The second infarct extended dorsally from the 
coronary groove on the lateral face of the right auricular 
appendix as far as the sulcus terminalis in front of the 
atrial opening of the anterior vena cava. The direction and 
extent of these infarcted areas corresponded with the course 
and distribution of two of the several ascending collateral 
branches of the right coronary artery. 

The left coronary orifice was not occluded by thrombi 
and no abnormal changes were observed in the artery or 
in the wall of the left atrium. 


Subject.—A skewbald Shetland colt aged 13 months. 
This pony belonged to the same group as Case I and was 
kept under similar conditions. No clinical signs of disease 
had been noted at any time during life. Table I shows 
the results of helminth egg counts made on faecal samples 
over an extended period. The strongyle egg count had 
reached its highest level by the ninth month. Subsequently 
the count fluctuated and reached its lowest level after 
administration of an anthelminthic shortly before the pony 
was slaughtered in June, 1951. Culture of strongyle ova 
at times shown in the Table did not reveal more than 
16 per cent. of the eggs to have been produced by 
S. vulgaris. 

The results of an haematological examination made three 
weeks before death are shown in Table II. There wasa 
small relative increase in the number of lymphocytes and 
eosinophiles. 

At necropsy, parasitic arteritis of the cranial mesenteric 
artery was seen. There were proliferative changes in the 
intimal lining of the artery and an obliterative thrombus 
extended into the ileo-caeco-colic trunk. Thirty-seven 
S. vulgaris fourth stage and young adult forms were 
recovered from the thrombus. 


Lesions of parasitic endarteritis and thrombosis were 
found affecting the commencement of the aorta (Plate Ila). 
A large mixed, soft thrombus of the obliterative type 
occupied the lumen of the vessel. The thrombus was nearly 
oblong in shape, 85 mm. in length, 20 mm. in width and 
To mm. in thickness. It was loosely attached to the-arterial 
wall and extended upwards and forwards along the anterior 
wall of the aorta from the right posterior aortic sinus to the 
origin of the common brachio-cephalic trunk. The posterior 
end of the thrombus was well seated within the right 
posterior aortic sinus. At its base, however, the thrombus 
projected medially into the anterior aortic sinus as fat 
as the right coronary orifice. There was no attachment to 
the semilunar valves. 


Five S. vulgaris larvae were observed protruding from 
the surface of the thrombus. 

In addition to this large mixed thrombus two smaller 
thrombi were found in the anterior aortic sinus. One of 


these was a white, firm, organised parietal thrombus partly | 
in diameter and | 


covered by endothelium. It was 6 mm. 
adherent to the floor of the sinus at the line of attachment 
of the semilunar valve. The second thrombus in this sinus 


layer, 
throm 
were 

mixec 


! 
was 
and 
cord 
war 
the | 
4 
thro 
T 
the 
fibri 
A 
end 
the 
its o 
é dian 
thro 
at tl 
post 
TI 
post 
the | 
As 
: right 
a sil 
auric 
simil 
in tl 
later 
as in 
CASE 
Su 
anim 
cedir 
good 
and 
clinic 
TECON 
to ha 
haer 
show 
In 
for « 
induc 
sudd 
At 
of its 
paras 
Fo 
thea 
aorta 
intim 
these 
was 
the a 
right 
base 
Th 
off n 
occlu: 


January 23rd, 1954 


THE VETERINARY RECORD No. 4. 


Vor. 66. 55 


was of the mixed variety 12 mm. by 5 mm. in diameter 
and attached to the wall of the sinus around the right 
coronary orifice. Part of the thrombus in extending for- 
ward into the lumen of the right coronary artery reduced 
the calibre of the vessel by a third. 

Two S. vulgaris larvae were found protruding from the 
thrombus. 

The remainder of the intimal lining of the aorta around 
the right coronary orifice was roughened by platelet and 
fibrin deposits. 

A fourth white organised thrombus partly covered by 
endothelium and with a diameter of 5 mm. was present on 
the ventral wall of the common brachio-cephalic trunk at 
its origin from the aorta. A fifth white thrombus 8 mm. in 
diameter, and with a similar structure to the preceding 
thrombus, was attached to the lateral wall of the aortic bulb 
at the point of common attachment of the right and left 
posterior semilunar valves. 

The posterior wall of the ascending aorta, the left 
posterior aortic sinus, the corresponding semilunar cusp and 
the left coronary orifice were free of thrombic deposits. 

As in the first case a grey infarct was observed in the 
right auricular appendix (Plate IIb). This infarct occupied 
a similar position on the postero-medial aspect of the 
auricular appendix. It measured 3 cm. by 2 cm. It was 
similar in shape and structure to the corresponding infarct 
in the first case but it did not extend on to the antero- 
lateral aspect of the auricular appendix to the same extent 
as in the previous case. 


Case No. 3 


Subject.—A piebald Shetland colt aged 15 months. This 
animal was one of the same group from which the two pre- 
ceding cases were drawn. Like them it was kept under 
good conditions of management for observational purposes 
and at no time during its life did it show any abnormal 
clinical signs of disease. Cultures of strongyle-type ova 
recovered from the faeces showed not more than 2 per cent. 
to have been produced by S. vulgaris. The-results of an 
haematological examination carried out before death are 
shown in Table IT. 

In August, 1951, preparatory to performing the operation 
for castration and while general anaesthesia was being 
induced using intravenous ‘‘ Anavenol ’’-K, the animal 
suddenly collapsed and died at once. 

At autopsy the cranial mesenteric artery and the origins 
of its major collaterals showed the lesions of proliferative 
parasitic arteritis and contained mixed thrombi enmeshing 
numerous S. vulgaris fourth stage and young adult forms. 

Following resection of the mitral valve and exposure of 
the aortic orifice, the lumen of the bulb and the ascending 
aorta, a number of thrombi were observed adhering to the 
intimal lining of the artery (Plate III). The largest of 
these was a mixed thrombus of the obliterative type which 
was loosely attached to the anterior wall of the bulb of 
the aorta just dorsal to the junction of the anterior and 
tight posterior aortic cusps. This thrombus had at its 
base a diameter of 13 mm. 

The greater part of the thrombus, however, had broken 
off near its base and had become impacted in the lumen 
of the common brachio-cephalic trunk causing complete 
occlusion by thrombo-embolism of this vessel. A smooth 
layer, partly platelet, partly endothelium, invested the 
thrombus except on its recently fractured surfaces which 
Were roughened and showed erythrocytic deposits and the 
mixed nature of the aggregation. 


The thrombo-embolus extended for a distance of 25 mm. 
along the common brachio-cephalic trunk and into the 
beginning of the left brachial artery. It projected a short 
distance, into the lumen of the aorta, from the orifice of 
the common brachio-cephalic trunk. The fractured base of 
the thrombus attached to the aorta extended into the 
anterior aortic sinus and partly obstructed the right 
coronary orifice. 

Seven S. vulgaris fourth stage and young adult forms 
were seen extruding from the two parts of the thrombus. 

In addition to the large mixed thrombus a number of 
smaller organised white parietal thrombi were observed 
attached to the intima. These were round, firm and wart- 
like in nature. They measured from 4 mm. to 7 mm. in 
diameter and were covered by endothelium. They were 
situated as follows: one in the anterior aortic sinus ventral 
to the coronary orifice, one in the right posterior aortic 
sinus, nine on the anterior wall of the aortic bulb around 
the orifice of the common brachio-cephalic trunk, three in 
the orifice of the latter vessel, eight on the anterior wall 
of the ascending aorta and of the aortic arch and two on 
the posterior aortic wall. There was a total, therefore, of 
16 white parietal thrombi in the aorta extending along its 
course for a distance of 15 cm. A few of these contained, 
each, a single S. vulgaris larva. 

As in the other cases there were no thrombi on the 
posterior wall of the aortic bulb, in the left posterior aortic 
sinus or around the left coronary orifice. None of the aortic 
semilunar valves was affected. The right coronary orifice 
did not suffer obstruction to the same extent as in the pre- 
ceding cases and no auricular infarctions were observed. 


Case No. 4 

This case concerned a two-year-old thoroughbred colt 
which died in December, 1950. As the case was described 
by Cronin & Leader (1952) it is not proposed to give a 
detailed account of it here. Briefly, the history was one 
of sudden collapse and death with no premonitory clinical 
signs of illness. 

At necropsy a large mixed thrombus was found attached 
to the anterior wall of the aortic bulb and filled the anterior 
and right posterior aortic sinuses. The thrombus had an 
attachment around the orifice of the right coronary artery 
and the latter had become effectively occluded by the 
thrombus prior to death. A few organised parietal thrombi 
were found also, attached to the anterior wall of the 
ascending aorta. 

Numerous S. vulgaris larval and adult forms were found 
enmeshed in the thrombi. 

No lesions of endarteritis or thrombosis were observed 
affecting the aortic semilunar cusps, the posterior aortic 
wall or the left coronary orifice. 

Death resulted from ventricular fibrillation following 
thrombo-embolism of the right coronary artery. There were 
no visible myocardial infarcts. 


Case No. 5 

Subject.—A_ seven-year-old bay hunter mare. This 
animal, in the seven months prior to autopsy, had a history 
of paraplegia, difficulty in clearing fences, tiredness and 
lymphatic stasis in its hind limbs. Clinical examination 
showed a jugular pulse which became much more pro- 
nounced after exercise. A regularly recurring bruit was 
heard occurring just after the systolic sound. Electro- 
cardiographic recordings showed in Lead I a marked sup- 
pression and absence of the auricular deflection (P-wave). 
This latter, however, was present in Leads II and III. 
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A tentative diagnosis of right auricular dysfunction 
involving the myocardium and/or right atrio-ventricular 
valve was made. In view of the diagnosis the continued 
hunting of the mare was not advocated and it; was decided 
to have her destroyed. 

At necropsy a moderate degree of parasitic arteritis of 
the cranial mesenteric artery was observed. Examination 
of the heart showed the presence of an old, grey, fibrosed, 
healed infarct in the right auricular appendix (Plate IV). 
The lesion extended dorsally, from the coronary groove, 
across the anterior and dorsal aspects of the auricle as far 
as the sulcus terminalis to end at a point on the anterior 
aspect of the opening of the anterior vena cava into the 
atrium. The infarct was approximately at right angles to 
and formed a bridge connecting the coronary groove and 
the sulcus terminalis which are parallel at this point. The 
fibrosed healed infarct was 50 mm. in length and 16 mm. 
in width. Its borders were somewhat irregular and it did 
not project prominently above the surface. The lesion 
was pale in colour and consisted of white collagenous fibres 
constituting essentially a replacement scar. The fibrosis 
extended through the substance of the auricular muscula- 
ture and appeared on the interior of the auricle where it 
involved the entire substance of a major musculus pectt- 
natus running at right angles to the crista terminalis. 

There were no visible verminous thrombi on the wall of 
the aortic bulb or of the ascending aorta and the lumen 
of the right coronary artery appeared fully patent. 


DISCUSSION 


Although S. vulgaris is among the more commonplace 
nematode parasites of equidae and the disease strongylosis 
vulgaris so universal, the particular pathology of the con- 
dition as described here finds very little mention in the volu- 
minous literature. This may be because parasitic arteritis 
of the commencement of the aorta is a genuine rarity or 
because of the peculiar situation of the lesion making it 
liable to be overlooked at post-mortem examinations con- 
ducted in the field. All the cases here described were 
observed within a relatively short period of time. A feature 
of four of these cases (Nos. I, 2, 3,4) was the absence of 
conspicuous clinical signs associated with cardiac embarrass- 
ment. It is possible, therefore, that this lesion occurs more 
often than accounts in the literature would indicate. 

The absence of clinical signs in the ponies masking the 
presence of cardiovascular lesions may have beef due to 
the fact that the animals, being out at grass, had not been 
subjected to the effects of severe or even moderate exercise. 
Nevertheless, in the light of Case No. 4 the absence of 
gross clinical signs need not be dependent on a state of 
relative muscular inactivity as this thoroughbred colt was 
in training and had been regularly exercised under the 
saddle without any apparent ill effects. 

On account of the normal behaviour of these animals 
no specific ante-mortem cardiological examinations were 
made. From the nature of the aortic lesions an altered or 
extra systolic sound would have been expected. Where 
right auricular infarction was a sequel deviations of the 
auricular deflection in Lead I of the electrocardiogram 
might have been seen. 

In Case No. 5, clinical signs of cardiac disease referable 
to the auricular lesion were in evidence. While this lesion, 
on a priori grounds, was most probably due to thrombo- 
embolism, parasitic in origin, of the right coronary artery, 
no definite conclusion can be reached as larvae were not 
actually demonstrated. 


' The arterial thrombi were of three kinds. Firstly, fine 
parietal platelet thrombi forming at sites of endarteritis 
where there had been roughening of the intima. This was 
the earliest type of lesion and was best illustrated in Case 
No. I. 


Secondly, small, round, warty, grey, parietal thrombj 


consisting of platelets, fibrin and leucocytes consolidated 
into avascular, dense deposits covered by endothelium. 
These were well represented in Case No. 3. They occurred 
in the aortic bulb and in the ascending aorta. In the 
former they occurred in addition to the third variety of 
thrombus while in the latter site they were the only kind 
observed. These grey parietal thrombi were representative 
of a later stage of development of the first type and, where 
covered completely by endothelium, represented, possibly, 
a final stage before complete organisation and absorption 
had commenced. 


The third type of thrombus was the large mixed oblitera- | 


tive type as seen in Cases Nos. 2, 3 and 4. This kind of } 


thrombus was soft, friable and loose in texture and always 
occupied the same position, viz., the right posterior and the 
anterior aortic sinuses and the anterior wall of the aortic 
bulb. Mixed thrombi were not found elsewhere in the 
aorta. In two of the cases (Nos. 3 and 4) the thrombus 
had visibly fragmented, causing in the one case arterial 
thrombo-embolism of the common brachio-cephalic trunk 
and in the other a similar occlusion of the right coronary 
orifice. In Cases Nos. 1 and 2 a gross breakdown of 
thrombi had not occurred but, nevertheless, thrombo- 
embolism of the right coronary artery and the resultant 
myocardial infarcts indicated that partial fragmentation 
had occurred. 


Some of the parietal grey thrombi and all the mixed 
thrombi contained larval and young adult forms of 
S. vulgaris. The larger mixed thrombi contained many 
more than did the grey varieties. 


There can be little doubt that migrating S. vulgaris larvae 
were the exciting cause of these changes in the aorta; their 
presence even in the smaller thrombi can hardly other- 
wise be explained. Nevertheless, the additional factor 
which play a part in inducing a pathogenic situation in this 
part of the vessel and the pathogenesis of the lesions 
observed, present problems the solving of which, in the 
absence of more precise knowledge of the parasitic phase 
of the larval life cycle, constitutes largely an exercise in 
deductive speculation. 


There was no evidence whatever to suggest that the 
larvae had gained the lumen of the aorta by penetrating 
the thick elastic arterial wall or by progressing throug) 
its vasa vasorum. The lesions were confined to the endo- 
thelial lining of the vessel and the larvae could have reached 
the sites where they were found only via the blood stream. 


A noticeable feature of the cases was the unique ané 
peculiar distribution of the thrombi within the aorta. In 
the first place the thrombi were aggregated mainly on the 
anterior wall of the aorta and in the adjacent anterior aortic 
and right posterior aortic sinuses. In the first two sites 
the lesions were associated with the orifices of the common 
brachio-cephalic and right coronary arteries respectively. 
Secondly, and almost equally surprising, was the absence 
of thrombi on the posterior wall of the aorta, in the left 
posterior aortic sinus and in the orifice of the left coronary 
artery in all:the cases. Again, the large mixed obliterative 
thrombi were confined to the anterior aortic wall and 
adjacent sites whereas the small grey parietal thrombi were 
found also farther along the aorta. 
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(! the three main influences operating in the pathogenesis 
of thrombosis, véz., irritation and damage of the intima, 
slowing of the blood stream and changes in the blood which 
favour coagulation, the first and last are, in the cases 
under discussion, affected by S. vulgaris larvae in attach- 
ing ‘hemselves to the intimal iining of the aorta and con- 
stituting by their presence in the blood substances of a 
foreign nature favouring coagulation. The second factor 
in thrombosis, the retardation of blood flow, though not 
by itself necessarily a cause of thrombosis is found wherever 
thrombi are encountered. 

On first consideration this factor would appear to be of 
minimal significance in thrombosis of the commencement 
of the aorta. The blood flow velocity gradient has its highest 
point in this area from which it gradually slopes to the 
periphery to reach its lowest level in the capillaries and to 
rise again in the veins. A distinctive feature, however, of 
the flow in arteries is its intermittent character, due to the 
existence of a velocity pulse in addition to a pressure pulse. 

The velocity pulse, comprising a systolic velocity and a 
diastolic velocity, attains its greatest amplitude in the 
commencement of the aorta and diminishes towards the 
periphery where the flow is uniform in the smailer arterioles 
and in the capillaries. Hence the difference between the 
systolic velocity and the diastolic velocity (what might be 
termed a “‘ pulse velocity '’) is greatest in the aorta, least 
in the smaller arteries and large arterioles and absent in 
the smaller arterioles and capillaries. 

It is possible to obtain an approximation of these velo 
cities in the aorta, which has a cross sectional area of 
1/600th of the total cross sectional area of the systemic 
capillary bed (Dukes, 1947), by multiplying the speed of 
flow in a capillary by 600. According to Dukes, the velo- 
city of flow in capillaries is practically the same in all 
mammals, viz., 0-8 mm. to 0-9 mm. per second. From this 
it would appear that the flow in the aorta is in the region 
of 480 mm. to 540 mm. per second. This figure would 
approach in magnitude the linear systolic velocity. 

The mean linear velocity in the commencement of the 
aorta can be calculated by dividing the volume of blood 
flowing through the vessel per minute by the cross sectional 
area of the artery at this part. The former at this point 
in the arterial system would be equal to the minute volume 
of the circulation. Clark (1927) estimated this for a 500 kg. 
horse to be 29,000 ml. The diameter of the commence- 
ment of the aorta is about 5 cm. (Sisson, 1938), hence, 


29,000,000 cu. mm. 


Mean linear velocity = = 240 mm. per sec. 


™ x 


The diastolic velocity at the origin of the aorta must be 
considerably lower than the mean velocity and, in fact, 
during the protodiastolic phase of the cardiac cycle the flow 
approaches zero or becomes retrograde. 

_Machella (1936) determined linear velocities in the caro- 
tid artery of the dog by introducing a resistance wire into 
the vessel and obtained the following average figures : — 


Systolic velocity = 370 mm. per second 
Mean 
Diastolic. 


These velocities being in the carotids would be somewhat 
less than in the aorta. 

Tigerstedt (1923) gives the following velocities in the 
carotid artery of the horse : — 


"520 mm. per second 
220 ” ”” 


Systolic velocity = 431 mm. 
Diastolic = 150 ,, 


The great variation that occurs in the rate of blood flow 
in the ascending aorta is of fundamental importance when 
considering thrombosis in this region. Variations in blood 
pressure or blood pressure per se do not play a part in 
thrombosis, except in as much as pressure is a concomittant 
of velocity. 


Fic. 1. 
(he cardiac cycle and thrombosis of the commencement of 
the aorta. 
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Phases of the cardiac evcle most favourable to 
potential thrombosis of the aortic origin. During the unfavour- 
able z-x interval, correspgnding to the maximum ejection phase 
of systole, Strongylus vulgaris larvae and thrombi on the anterior 
wall of the aorta are subject to less disturbance than if else- 
where in the vessel. The orientation of the aorta at its com- 
mencement permits the axial flow from the ventricle to avoid 
the anterior wall area and pass directly up into the arch. (See 
Fig. 2.) . 


The differences in the velocity of the aortic blood flow 
become much more significant, from the viewpoint of 
thrombosis and distribution of thrombi, when they are 
considered in the light of the time relationships of the 
cardiac cycle and of the anatomical peculiarities of this 
part of the aorta. (Though the total time taken for each 
cycle to be completed is dependent upon the heart rate 
and can be calculated in seconds by dividing 60 by the 
pulse rate, the duration of the separate phases of each cycle 
is, with the exception of the phase of diastasis, fairly 
uniform and independent of the heart rate. Variations in 
the latter are obtained largely by a shortening or lengthen- 
ing of the phase of diastasis occurring during diastole.) 
In most mammals at rest the diastolic phase has over twice 
as long a duration as has the systolic phase. Electrocardio- 
grams of the resting horse, taken at this Station, show 
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the diastolic phase to be between two and three and a 
half times as long as the systolic phase, e.g., in a horse 
with a pulse rave of 31, diastole took 1:44 seconds and 
systole 0-48 seconds. During all the phases of ventricular 
diastole the blood in the aorta is, of course, flowing at the 
lesser diastolic velocity. In fact, during the briet proto- 
diastolic period the backward flow of blood terminated 
by the sudden closure of the semilunar valves, which 
causes a conirariwise direction of movement, must produce 
a condition of momentary stasis. 

Ventricular systole, moreover, does not parallel exactly 
the period of systolic velocity of flow in the aorta. The 
latter is coincidental with only a part of the duration of 
systole. During the isometric contraction phase of systole 
the aortic blood velocity is at its minimum while at the 
phase of reduced ejection the velocity of blood flow is 
rapidly decreasing. It is, therefore, only at the phase of 
maximum ejection that the highest blood flow velocities 
are found in the aorta. 


Hence, there is a diminishing flow of blood in the aorta 
for much the greater part of the.cardiac cycle. This is in 
the region of 85 per cent. or more of the time taken to 
complete a cycle. (See Fig. 1.) 

The orientation of the heart in the thoracie cavity is such 
that the long axis of the posterior anatomical border of the 
organ is at right angles to the horizontal while the anterior 
border is curved and has its long axis at approximately an 
angle of 45°. The long axis of the commencement of the 
aorta below the arch is practically, but not quite, a linear 


Fic. 2. 


The orientation of the equine heart is such that the axes of the 
commencement of the aorta and of the left ventricle converge 
at the aortic orifice. The axial flow from the left ventricle into 


the aorta will tend to pass dorsally up into the arch leaving a 
ventral area in the commencement of the aorta as a potential site 
of thrombosis. 


70" 
Long axis of heart passing through 
= left ventricle and extending into 
aorta. 
ee. St = Long axis of commencement of aorta. 
SST} _ Area of fast flow containing axia! 
stream from ventricle. 
ERK Sites of thrombus formation 


continuation of a line joining the apex of the heart 
the aortic orifice. This axis is at an angle of 52° 
the horizontal and is approximately parallel to tne 
axis of the septum. (See Fig. 2.) 
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Prate I. 


Case No. 1: a 12-month-old colt pony. A lateral view of the 
right heart showing two infarcts in the wall of the right auricular 
appendix. The lesions were associated with parasitic endarteritis 
and thrombosis of the aortic bulb. 


Infarct extending from the medial aspect on to the lateral 
surface of the appendix. 

Auricle. 

Infarct on lateral wall of auricular appendix. 

Anterior vena cava. 

Right coronary artery. 

Right ventricle. 


PrateE La. 


Case No. 2: a 13-month-old colt pony. The left ventricular. 
aortic junction has been opened exposing the commencement o{ 
the aorta, the three aortic semi-lunar vaives and the interventri 
cular septum. A large mixed thrombus containing nine strongyle 
larvae can be seen attached to the anterior aortic wall. The base 
of the thrombus almost fills the right posterior and the anterior 
aortic sinuses. In the latter the orifice of the right coronary 
artery is occluded. The left posterior aortic sinus and the left 
coronary orifice are not affected. 


White parietal thrombus. 

Base of aorta. 

Large mixed thrombus containing parasitic larvae. 
White parietal thrombus. 

Left coronary orifice. 

Left posterior aortic semi-lunar valve. 

Right posterior aortic semi-lunar valve. 

Anterior aortic semi-lunar valve. 

Interventricular septum. 


PPS Pes y 


IIs. 

Case No. 2: a 13-month-old colt pony. Showing the postero- 
medial aspect of the right auricular appendix. An infarcted 
zone can be seen on the wall of the latter. The infarct was asso- 
ciated with occlusion of the right coronary orifice by a mixed 
thrombus of parasitic origin. 


1. Right auricular appendix. 
2. Infarct. 
3- Right atrium. 


Prate 


Case No. 3: a 15-month-old colt pony. The left ventricular- 
aortic orifice and the ascending aorta for a distance of 15 cm 
along its length have been opened. A large mixed thrombus 
containing strongyle larvae can be seen attached to the anterior 
aortic wall. The base of the thrombus lies in the anterior and 
right posterior aortic sinuses and in the former causing occlusion 
ot the right coronary orifice. The thrombus had fractured and 
its upper portion can be seen impacting, as a thrombo-embolus, 
the brachiocephalic trunk. Several white parietal thrombi are 
visible attached to the aortic lining. The left posterior aortic 
sinus is not affected. 


1. Small white parietal thrombus. 

2. Ascending aorta. 

3. Thrombo-embolus protruding from orifice of the brachio 
cephalic trunk. 

4. Left posterior aortic semi-lunar valve. 

5. Base of fractured thrombus. 

6. Right posterior aortic semi-lunar valve. 

. Anterior aortic semi-lunar valve. 
8. Interventricular septum. 


Pirate IV. 


Case No. 5: a seven-year-old hunter mare. A view of the right 
atrium and right auricular appendix. The wall of the latter con- 
tains a fibrosed infarct extending from the coronary groove to the 
opening of the anterior vena cava. Infarction in this area may, 
on a priori grounds, be a sequel to thrombosis of the commence- 
ment of the aorta. 


1. Opening of anterior vena cava. 
2. Right atrium. 

3. Right auricular appendix. 

4. Fibrosed infarct. 
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It is apparent that the anterior wall of the aorta below 
the arch could equally well be described as ventral; and, 
likewise, the posterior wall of the aorta in this region 
could be termed dorsal. Again the anterior and right 
posterior aortic sinuses are ventrally situated in relation 
to the left posterior sinus, and, of course, the right coronary 
orifice is ventral to the left orifice. 

The long axis of the ascending aoria below the arch is, 
as inentioned above, almost in linear continuation with a 
line joining the centre of the aortic orifice with the apex. 
These two lines, however, form together a very obtuse 
angle at the aortic orifice. The aortic axis is more oblique 
than the ventricular axis; a prolongation of the latter up 
into the aorta would strike the anterior wall of the aorta 
at the lower part of the arch, i.e., would lie dorsally to the 
true long axis of the commencement of the aogta. 


It follows from this that the fast flowing axial stream of 
blood entering the aorta from the aortic vestibule during 
systole will tend to pass dorsally to the true long axis of 
the origin of the artery, and, of course, in doing so will 
more easily negotiate the change in direction in the arch. 
The arrangement ensures that the greater volume of blood 
is propelled along the aorta and the lesser into the common 
brachio-cephalic trunk. 

In the commencement of the aorta, therefore (during 
systole), there are two components of the arterial flow, a 
fast upper axial component and a more sluggish lower 
component. The effect of gravity and the friction of the 
antero-ventral wall would assist in slowing this latier. 
During diastole, this slower component will be further 
retarded by the momentary retrograde flow of blood of the 
protodiastolic phase, which, in rushing back from the 
aortic arch, will tend to impinge on the ventral aspect of the 
lumen of the aorta rather than on its dorsal aspect. 


Hence that part of the origin of the aorta comprising the 
anterior wall, as far forward as the orifice of the common 
brachio-cephalic trunk, the anterior aortic sinus and the 
right posterior sinus constitutes an area of relatively 
retarded blood flow. Here the aortic sinus dilatations, form 
ing the aortic bulb, in conjunction with the retarded blood 
flow constitute a natural physiological ‘‘ aneurysm.”’ 

From the foregoing considerations of the  varia- 
tion in the velocity of blood flow, the time duration 
of the phases of the cardiac cycle and the structural features 
of the commencement of the aorta, the antero-ventral area 
of the latter emerges as a site of potential arterial throm- 
bosis in the horse. 

It is not,. therefore, without significance that in each of 
the four cases of aortic thrombosis reviewed above the 
majority of the thrombi were in this area of potential 
thrombosis. Furthermore, it was in this site that the large 
soft mixed obliterative thrombi were found. Where an 
occasional sparse thrombus was found elsewhere in the 
aorta it was of the small parietal grey type usually found in 
areas of fast blood flow. It is not difficult to visualise com- 
paratively large forms like S. vulgaris fourth stage larvae 
tending to gravitate (possibly also under some geotropic 
influence) to the ventral aspect of the aorta in this area 
and giving rise to endarteritis and, with the assistance of the 
other factors discussed, thrombosis. 

Parasitic endarteritis and thrombosis affecting the aortic 
origin is, apparently, a condition which may not give rise 
to obvious clinical signs of cardiac embarrassment. The 


fact that the axial stream from the aortic vestibule flowing 
almost unhindered up through the arch avoids, en passant, 
the area of thrombosis probably largely accounts for this. 
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Nevertheless, the very real obstruction presented to the 
circulation approaching tne common brachio-cephalic trunk 
and, even more particutarly, the right coronary circulation, 
probably gives rise to subjective signs referabie to cerebral 
anoxaemia and right cardiac ischaemia. 

The detection of aortic thrombosis must depend very 
largely on careful auscultation to detect a late systolic mur- 
mur and possibly a slurred diastolic sound. iectrocardio- 
grams would not, of course, show any deviations in the 
tracings except, perhaps, after myocardial infarction had 
occurred as a sequel to aortic thrombosis. Even this lesion 
would have to be well established and involve a consider- 
able depth of the muscle before significant variations in the 
detiections would be recorded. 

Cases of thrombosis of the commencement of the aorta 
must of necessity have a grave prognosis. In fact, tne 
prognostic significance of the lesion exceeds in importance 
any immediate functional defects. The most serious sequel 
is, of course, thrombo-embolism affecting either the right 
coronary artery or the common brachio-cephalic trunk. 
Complete occlusion of the proximal parts of these vessels 
results in sudden collapse and death. Embolism of more 
distal sections of these arteries would give rise to more or 
less serious circulatory defects. Embolism of other colla- 
terals of the aortic trunk would also be a possibility. 

The presence of well-marked thrombosis of the anterior 
wall of the aorta could lead to the formation of a pro- 
jection thrombus extending into the unaffected area of the 
lumen with serious results. Even if the velocity of the 
flow would render this event unlikely, stenosis of the 
aortic origin as a result of thrombosis could lead to left 
ventricular hypertrophy and dilation. Hypertrophy of the 
left ventricular wall was not a feature of the cases recorded 
in this paper. In the case of a thoroughbred in training 
a compensatory hypertrophy would have to be distin- 
guished from normal physiological enlargement. The cases 
of aortic thrombosis discussed here were not over two years 
of age. The three ponies were just one year old. Structural 
alteration in the heart of a compensatory nature would 
take a relatively long time to develop and would be sub- 
ject to the extent of aortic stenosis attained and the amount 
of activity in which the animal engaged. 

The ecological significance of the finding of S. vulgaris 
forms at the origin of the systemic circulation invites a 
recasting of thought on the migratory pathway of these 
parasites. The earlier view on their intravascular passage 
via the venous and arterial systems receives fresh support. 
There was no evidence to suggest that the larvae arrived 
at the site they did other than by way of the posterior 
vena cava and/or the vena’ azygos—right atriutn—pul- 
monary veins—left atrium—left ventricle—aorta. * No 
evidence of the penetration of the aortic wall from with- 
out was observed, and it is very difficult to conceive a small 
larva devoid of efficient organs of attachment or means of 
locomotion progressing along the aorta from the cranial 
mesenteric artery against the velocity and pressure of the 
blood flow. There was little evidence of larvae having 
migrated from the cranial mesenteric artery forward along 
the aorta by travelling beneath the intimal lining of the 
vessel as suggested by Enigk (1950). 

Olt (1932), quoted by Ménnig (1938), postulated that the 
infective third stage larvae penetrated the intestinal wall 
and passed into the venous system to gain the right heart 
and lungs, from whence they migrated up the respiratory 
pathways to gain the trachea and be coughed up and 
swallowed.—this intra-host migration thus resembling that 
of the Ascaridae. 
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To explain the common occurrence of larvae in the 
cranial mesenteric arvery he postulated that these were 
aberrant forms wnich had passed right through the wall 
of the intestine, climbed up the mesentery, and on reach- 
ing tae great vessels at its roots, penetrated into toeir 
lumina. if the portal vein was entered the migration con- 
tinued as normaily. On the other hand, larvae endeavour- 
ing to enter tne artery gave rise to the typical lesions 
encountered. 

There are a number of serious objections to this theory 
of larval penetration of vessels trom without. In the course 
of several hundred careful autopsies performed at this 
Station a vascular lesion caused by parasitic larvae has 
never been encountered in which there was not also a well- 
marked endarteritis. The writer has never met with a 
lesion which could be described as a primary periarteritis. 
He has commoaly met with lesions which could only be 
given a description of primary endarteritis. Again, para- 
sitic perivascular lesions of the venous portal system have 
never been found. 

An outstanding feature of equine strongylosis is the very 
higa incidence of arterial lesions caused by the larvae. 
Many surveys have been unanimous in this, e.g., Foster 
& Clark (1937); Ottaway & Bingham (1946). Equally 
strixing is the concentration of lesions in the cranial mesen- 
teric artery and its medial and laeral caecal branches. A 
study ot the paper by Ottaway and Bingnam is remarkable 
for the not intrequent finding of endarteritis in various 
aortic sites anterior to the cranial mesenteric artery as dis- 
tinct from the paucity of such lesions in sites posterior to 
this artery. 

Bearing in mind the nature of the arterial lesions, their 
frequency and peculiar distribution within the vessels, the 
writer suggests that not only so-called aberrations in 
migration are indicated but, more significantly, a route back 
to tne caecum whica these nemavodes noi:mally take. 

He would, therefore, extend Olt’s hypothesis and posiu- 
late that the larvae do not always leave tne circulation in 
tne luags Duc May Cuontiuue ou into tne lett side of the 
heart aad tnus gain we aorta. Waile in tue latter they 
reacn tue Dovtom of the iumen and descend into the cranial 
mesenteric artery under some geotropic or other tropic 
intiuence. rom tueace taey penetrate the medial and 
laterai caecal arteries and their small terminal branches 
in the wali of the caecum, to reacn the lumen of tne latter 
by burrowing througa the wall. This intravenous and 
intra-arverial migration puase is completed while tne larva 
is still in its fourch sage of development and small enouga 
to gain entrance to tae caecum via the terminal branc.es 
of the caecal arteries. 

The author would suggest that the stages of development 
of the larva within the host follow each other at definite 
time intervals directly related to the age of the larva 
rather than to its environment. Should any larva be delayed 
in its journey through the circulation, e.g., in the lungs, 
livervor elsewhere, development proceeds to the late fourth 
and fifth stages irrespective of environment. Then the 
fourth stage and young adult forms of the parasite, although 
still within the circulation, behave as if they had already 
reached their destination in the caecum. They attach 
themselves to the wall of the vessel by their buccal cap- 
sules and give rise to the characteristic lesions of endar- 
teritis. 

The damaged endothelium facilitates the deposition and 
formation of thrombi which frequently enmesh the larval 
nematodes. Many of these thrombi become incorporated 
into the arterial wall as a result of the labile endothelium 


overgrowing them (Duguid, 1952). The blood stream 
deposits are thus converted into thickenipgs of the vessel 
wall which may be so great as to cause obiiteration of the 
lumen and repiacement of the vessel by a fibrous cord. 
This is more lixely to occur in the smaller collaterals of the 
cranial mesenteric artery, rather than in tnat artery itself. 

Ihe so-called aberrant migrations of the larvae would 
then be notaing more nor less than a delay in the migration 
of larvae along normal channels resulting in faulty timing 
as between the attaining of maturity and arrival at the 
final seat of parasitism. The majority of the larvae would 
reach the caecum within the time limit set for develop- 
ment with no difficulty. Some few would be only sligatly 
late and undergo ecdysis while in the smaller arteries in 
the intestinal wall. Others would be later still in arriving 
and progress to the young adult stage while in the cranial 
mesenteric artery. Ihe majority of larvae whose migration 
time was delayed would fall into this class. A decreasing 
number of larvae would be subjected to longer delays 
and hence near-mature forms would be found with dimin- 
ishing frequency on passing from the cranial mesenteric 
artery forwards. Fourth stage and adult forms parasitis- 
ing the aortic origin would have been the victims of a 
loager delay in migration than that experienced by similar 
larvae in tae cranial mesenteric artery. 

This hypothesis of larval migration takes into account 
all tae facts as we know them to-day. It is, of course, 
subject to revision in the light of new facts and is put 
forward to stimulate investigation into this problem. 

A distinctive feature of two of the cases of parasitic 
thrombosis of the aorta was an associated and secondary 
thrombo-embolism of ascending collaterals of the rignt 
coronary artery. This resulted in infarction of a portion 
OL tne wail of the right auricular appendix. Infarcts were 
not tound anywoere eise in tne heart. 

Myocardial! infarction, in general, is not a common lesivn 
in tue equine neart but wnen it is found it is usually a 
ngat auricular lesion. Owing to the structural features of 
tue commencement of the aorta, particulate matter in the 
arterial circulauon would more easily gain access to the 
rignt coroaary artery than to the left. but it is not easy to 
comprehend why the auricular collaterals of the mght 
artery are affected more readily than the other branches 
ot this artery. 

Intarction in the auricle may have a causal association 
with two other conditions, viz., ossification of the heart 
muscle and rupture of the heart. The former is a rare 
condition and nas been found only in the right auricular 
appendix. Of the 26 cases reported in animals 20 occurred 
in the horse (Hutyra et al., 1946). Rupture of the 


heart is also a rare condition and Leonhardt, quoted by 


Hutyra e¢ al., states that in 34 equine cases it was 
found once in the interventricular septum, three times in 
the left and seven times in tne right ventricular wall, 
eight times in the left auricle and 15 times in the right 
auricle. 

The tendency for these lesions to occur more frequently 
in the right auricular appendix may well be associated with 
the migration of S. vulgaris larvae and in particular with 
the formation of thrombi on the aortic wall. 

Finally, the writer would draw attention to the signific- 
ance, from the physiological viewpoint, of thrombosis of 
the anterior wall of the aorta in regard to the difference 
in the velocity of blood flow in the dorsal and ventral 
parts of the lumen of the vessel at its commencement. The 
theoretical considerations for this difference in velocity 
of flow (based on anatomical features already discussed) 
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are given a graphic and concrete expression by the finding 


of large mixed, soft thrombi, characteristic of areas of 
retarded flow, in one particular part only of the origin of 
the aorta. Thrombi in other areas of the aortic origin 
never had this structure and were invariably of the firm 
grey platelet type. 

The existence of a relatively retarded flow area in this 
part of the aorta would concord well with that remark- 
able adaptation of structure to function which characterises 
the mammalian heart. A fast moving dorsal axial flow 
permits the greater volume of blood to negotiate the aortic 
arch the more effectively, while the slower moving ventral 
flow is adequate to pass unhindered, in linear fashion, 
into the common brachio-cephalic trunk whose orifice 
directly faces the on-coming stream. Also, the orifice of the 
right coronary artery, lying as it does in the path of the 
somewhat slower moving ventral aortic stream, faces almost 
posteriorly, i.e., in the direct path of the flow. The left 
coronary orifice, over which the high velocity stream 
flows, has no special direction and in fact faces almost 
in the opposite direction to that of the right coronary 
orifice, viz., away from the heart. 

It would appear, therefore, that parasitic thrombosis of 
the anterior wall of the aortic origin is not an indication 
of faulty structural design but is, in its predisposing factors, 
merely incidental to specialised anatomical structure and 
high functional efficiency. 


SUMMARY 


Four cases of parasitic endarteritis and thrombosis in 
the commencement of the aorta of the horse are described. 

The lesions were confined to the anterior wall of the 
aortic origin and the anterior and right posterior aortic 
sinuses. 

Two of the cases had an associated right auricular infare- 
tion following thrombo-embolism of the right coronary 
artery. ‘ 

Two other cases had a fatal outcome following thrombo- 
embolism of the common brachio-cephalic trunk and of the 
right coronary artery respectively. 

An additional case of right auricular infarction is 
described as being a probable sequel to parasitic lesions 
of the aortic sinuses. 

The clinical aspects and the pathological-anatomical 
features of the cases are discussed. 

A deductive hypothesis to suggest a possible patho- 
genesis is put forward and the significance of the lesions 
from the clinical, pathological, parasitological and physio- 
logical viewpoints is indicated. 

Acknowledgments.—My thanks are due to Dr. M. T. I. 
Cronin for his assistance at the post-mortem examinations 
and to Mr. Wm. C. Miller for many helpful suggestions 
and criticisms. 


REFERENCES 
Cantor. (1893). Bull. Soc. Centr. Méd. Vét. 11. 57. 
Ciark, A. J. (1927). ‘The Comparative Physiology of the Heart.” 
Cambridge. 


Cronin, M. T. I., & Leaper, G. H. (1952). Vet. Rec. 64. 8. 


Ducum, J. B. (1952). Lancet. ii. 207. 

Duxes, H. H. (1947). ‘The Physiology of Domestic Animals.” 
Sixth edition. Ithaca, New York. 

Enick, K. (1950). Z. Tropenmed. Parasitol. 2. 287. 


Foster, A. O., & CLark, H.C. (1937). Amer. ¥. Trop. Med. 17. 85. 

Huryra, F., Marek, J., & MANNINGER, R. (1946). “Special Pathology 
and Therapeutics of the Diseases of Domestic Animalsa’ Fifth 
English edition. London. 


E. (1936). Amer. J. Physiol? 115. 632. 


Metto, U. (1908), Arch. Sci. R. Soc. ed Accad. Vet. Ital. 6. 108. 


MYXOMATOSIS : ITS USE IN THE CONTROL OF 
RABBIT POPULATIONS IN AUSTRALIA* 


BY 


L. B. BULL, F. N. RATCLIFFE anp G. EDGAR 
AUSTRALIA 


The wild European rabbit (Orcytolagus cuniculus) was 
introduced into Australia in r859 at Barwon Park, near 
Geelong, and within a period of 20 years became a general 
pest. Attempts to prevent its spread all failed ultimately. 
Numerous methods of control have been used. Statutory 
regulations exist in each of the six States of the Common- 
wealth to enforce the application of control methods, net- 
ting fences, destruction of cover and poison baits. Control 
or eradication by the introduction of some epizootic disease 
has been suggested from time to time. In 1908, experiments 
at Broughton Island failed to demonstrate that the strain 
of Pasteurella recommended by Dr. Jean Danysz had any 
potential control value. 


About 1927, Aragao suggested that myxomatosis might 
prove of real value for the control of rabbit populations 
in Australia. Some observations were made in New South 
Wales by White (1928) but were too limited to yield con- 
clusive results. Martin (1936) reported the results of his 
studies at Cambridge. His experimental studies were 
observed by one of us (L.B.B.), and later further 
epidemiological studies were continued in Australia. 


The assumption up to this time was that the disease was 
very contagious and readily communicable from rabbit to 
rabbit by contact. Martin showed that very close contact 
was necessary and that the spread amongst rabbits in a 
confined space of 500 square yards in the open was rela- 
tively slow. When the studies were started in Australia 
in 1937 it occurred to us that if the disease could be spread 
by an insect vector, preferably winged, a more successful 
control of rabbit populations could be expected. Studies 
on insect transmission were therefore carried out in the 
laboratory and later in the field. The field work had to be 
carried out in a sparsely settled, semi-arid region where 
Echidnophaga myrmecobii was the main insect that could 
be considered as a possible vector. Laboratory and field 
experiments showed that it did act as a vector of the virus. 
It was also determined in the laboratory that several species 
of mosquitoes could act very successfully as vectors. Those 
studied were Aedes aegypti, A. alboannulatus, A. noto- 
scriptus, A. camptorhynchus, and Culex fatigans. Cyclical 
development of the virus was not present in the insects or 
in their larvae. The spread of the* disease in the field trials 
was very limited and short-lived in the absence of insect 
vectors. Even when the rabbit population was very dense 
in an area restricted to 90 acres, the disease failed to give 
effective control of rabbit populations. The conclusion was 
reached that the disease would have little or no value for 


* Presented to the XVth International Veterinary Congress at 
Stockholm, August, 1953. (Proc. Pt. I. Vol. I. pp. 396-398.) 


Monnic, H. O. (1938). “ Veterinary Helminthology and Ento- 


mology.” Second edition. London. 
OLT. (1932). Dtsch. tierdrztl Wschr. 40 (21): 326 (quoted by 
Ménnig). 


Ortaway, C. W., & Bincuam, M. L.. (1946). Vet. Rec. 58. 155. 
Sisson, S. (1938). ‘ The Anatomy of the Domestic Animals.” Third 
edition, revised by J. D. Grossman. Philadelphia & London. 
‘TicerstepT, R. (1923). “Physiologie des Kreislaufes.” Berlin & 

Leipzig (quoted by Dukes), 
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the control of rabbit populations except in the higher rain- 
fall areas where mosquitoes, and possibly other winged 
insects, could be expected to act as effective vectors of the 
virus. Even so, it was expected that the spread would 
be limited by the restricted range of flight of most mos- 
quitoes. This experimental epidemiological study in Aus- 
tralia was brought to a conclusion at the end of 1943. It 
was considered that basic knowledge on insect transmission, 
which offered the only hope of epizootic spread, was 
sufficiently advanced to justify field observations by the 
statutory control authorities in the States. A brief sum- 
mary of the results was made in a report by Bull Mules 
(1944). However, permission to extend the observations 
in the higher rainfall areas was refused by the Director- 
General of Health. 


During this period there was little or no support from 
workers in the Americas or in Europe for the findings on 
the importance of insect transmission in the enzootic or 
epizootic spread of myxomatosis. Aragao (1920) had 
found that the flea, Ctenopsylla felis, was sometimes cap- 
able of transmitting the disease up to a period of 24 hours 
after an infective meal, but because of the small number of 
successful transmissions obtained in experiments he 
believed the mode of transmission was exceptional. It 
appeared to us that the enzootic spread of myxomatosis 
in California as reported by Kessel e¢ al. (1934) was 

ssibly due to insect transmission but we do not know 
if this has been established. Aragao (1942, 1943) in his 
more recent studies was able to give a satisfactory explana- 
tion of the enzootic spread of myxomatosis in Brazil by 
A. scapularis. In the meanwhile Martin supplied virus 
for the inoculation of rabbits on Skokholm Island in 1936, 
1937 and 1938. The results were reported by Lockley 
(1940). The spread of the disease was so limited and 
ephemeral that observable reduction in rabbit population 
did not occur. Similar trials carried out on Vejro were 
reported by H. O. Schmit-Jensen (departmental report). 
Again the disease failed to control the rabbit population. 
He supplied virus to Professor G. Hiilphers and this was 
used on the Dufeke Estate, where a spectacular extermina- 
tion of rabbits occurred. We suggest that this was due to 
the presence of insect vectors, possibly mosquitoes. 


During the war-time period of 1939 to 1945 the shortage 
of labour and material had limited the application of rab- 
bit-control methods in Australia. Rabbit populations had 
reached plague proportions in many regions and the prob- 
lem of control became very acute. The Wildlife Survey 
Section of C.S.I1.R.O, obtained permission to undertake 
field experiments with myxomatosis in the higher rainfall 
areas. The co-operation of the veterinary research labora- 
tories in Victoria and New South Wales was obtained. The 
experiments were started in May, 1950, in the valley of 
the River Murray after a period of heavy rainfall. At this 
time the mosquito population was still high but it fell 
rapidly with the advent of winter. During the period 
between May and November, 1950, rabbits were infected 
at five sites along the valley. The results were at first not 
encouraging. The disease did not spread and appeared 
to die out quickly. However, during the first week in Dec- 
ember the disease was found in rabbits in the neighbour- 
hood of one of the experimental sites, six to eight weeks 
after introduction. From this time onwards, field reports 


were received in quick succession of outbreaks in rabbits 
along the river frontages in regions north of the Murray 
valley. The most remarkable and inexplicable feature was 
the length of the jumps of 200, 400 and 600 miles within 
a week or two of the establishment of the epizootic at the 


local site. The extension was confined to the water front- 
ages: vast areas between these remained free from the 
disease. The epizootic gathered momentum in its spread 
north, north-east and north-west, and by mid-February, 
1951, it had passed its peak. By the end of March a state 
of general quiescence had been reached. The epizootic ‘as 
been described by Ratcliffe e¢ al. (1952). There is good 
evidence to show that the epizootic spread was due to 
transmission of the disease by insect vectors, in most areas 
mainly by mosquitoes, but other biting and sucking insects 
have- played a part. Nevertheless, the long jumps, taken 
in December, 1950, and later, remain unexplained. Ii is 
possible that one or more of the species of aquatic birds 
may be capable of acting at a temporary reservoir of the 
virus and of carrying it long distances to be disseminated 
by local mosquitoes. There is no experimental evidence 
to support this. 


During 1951 and 1952 the work has been carried out as 
a campaign by the statutory rabbit-control authorities in 
the several States. Rabbits have been inoculated with the 
virus in many districts in order to assist the natural spread 
of the disease. The epizootic smouldered or remained 
latent during the winter months in most areas but died out 
in others. In some districts the epizootic has led to virtual 
extermination of the local rabbit population or to kills 
estimated at about 90 per cent. In other districts the kill 
has been at a lower level. Up to the present, satisfactory 
results have been obtained in south-eastern Australia and 
tens of millions of rabbits have been killed by the disease. 
Professor F. C. Fenner is making a study of the recovery 
rate in the residual rabbit population. In many areas 
where the disease has died out, a sample of the remaining 
rabbits has shown from 20 to 30 per cent. of them to have 
protective antibodies in their blood. It is possible that 
subclinical infection is responsible for the development of 
protective antibodies in many of these rabbits. Field 
observations show some evidence of fluctuations in viru- 
lence of the virus. The virus strain used was the Rocke- 
feller strain of high virulence. Under conditions of natural 
spread of the disease through the agency of insect vectors 
it seems to have lost some degree of virulence and to 
resemble more closely the wild strain of Brazil with its 
stronger dermotropism which favours mechanical trans- 
mission by insects. 


Some species of mosquitoes rarely feed on rabbits but 
favour the domestic animals. Even dense populations of 
aedine mosquitoes, consisting mainly of A. theobaldi 
and A. sagax, do not favour good spread of the disease. 
Anopheles annulipes and C. annulirostris, on the other 
hand, feed freely on rabbits and have been associated with 
active spread of the disease. Species of Simulium have 
acted as efficient vectors and in some of the drier areas, 
E. myrmecoobit has played an active The 
future alone will tell what permanent value the disease will 
exert in the control of rabbit populations along with the 
continued use of the established control methods. 


Erratum.—January 16th issue, page 47. Owing to a_ typo- 
graphical error in the ‘‘ Report of the Second Inter-American 
Meeting on Livestock Production,”’ the figure of 11-62 mg. was 
given in the penultimate paragraph-instead of ‘‘ 15 mg. per 100 
ml.’’ and readers are asked to note this correction. 
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CLINICAL COMMUNICATION 


BONE CYST IN A DOCG 


J. GOURLEY, B.sc. (VET. SCI.) (EDIN.), M.R.C.V.S. 
NOTTINGHAM 


RADIOGRAPHY by C. W. EDEN, Nottingham 


A search of the literature has failed to reveal any reference 
to radiographs of bone cyst in the dog. Fracture is often 
the first indication in the human that bone cyst exists, but 
as fracture did not occur in this case the condition may be 
present in other dogs without being diagnosed. 

Subject.—A_ cross-bred Bull Mastiff dog. Dam: Bull 
Mastiff ; sire: Thought to be a large dog similar in type 
to a Scot’s Deerhound. 

Born on October 31st, 1950. Of eight puppies born, four 
were dead and three were destroyed at birth. The puppy 
progressed uneventfully until Christmas Day, 1950, when it 
fell off a low chair and was lame in one hind leg for about a 
week. Being a boisterous and clumsy puppy it frequently 
bumped into objects when racing about and from January 
until April, 1951, it was slightly lame periodically on one or 
other of the hind legs. Early in April it was hit by a car and 
was lame on one hind leg for a few days, being lame when 
examined on April 10th. During April and May the lameness 
became more persistent. When examined on May 19th, 1951, 
the dog was lame in the left stifle but the boisterous tempera- 
ment of the animal rendered a detailed examination difficult. 
The left stifle and left hip joint were X-rayed on May 22nd, 
1951, and because of the findings the right stifle was X-rayed 
on May 25th for comparison although no lameness was 
evident in this leg at the time. The stifles were again X-rayed 
in November, 1952, and July, 1958. 

Diet.—On weaning, the puppy was fed on meat and fish, 
household scraps and vegetables, with milk and approxi- 
mately one teaspoonful of eod-liver oil daily. It was difficult 
to feed ; sometimes it would only eat meat ; for a period it 
would not drink milk, and when young was difficult to per- 
suade to take cod-liver oil. 

Treatment.—April 10th, 1951. Two pounds of a proprietary 
mineral supplement (largely bone meal) were given and when 
this was finished the diet was supplemented by bone meal, 
of which 21 Ib. were used between April and September, 1951. 

Intramuscular injections of 75,000 units vitamin D, and 
5,000 units vitamin A were given on May 22nd, June 4th 
and July 16th, 1951. 

Diet During Treatment.—Largely meat with some vegetables 
and household scraps. Fish twice weekly. One pint milk 
daily. About two tablespoonfuls cod-liver oil were given 
daily for four or five days each week except during hot 
weather. 


X-RAY REPORTS 

25.5.51.—There is a multilocular cystic condition shown 
in both tibiae. This is confined to the metaphyses with no 
sign of epiphyseal involvement. 

The left side shows slight periosteal thickening (Fig. A). 

The right femur shows what appears to be an early similar 
condition at the lower end (Fig. B). 

The left hip joint and proximal half of the left femur show 
no lesions. 

7.11.52.—Healing 
formation. 

1.7.53.—Shows complete healing (Fig. C). 

The trabeculation is well advanced with marked cortical 
regeneration. 


is well advanced with new bone 


DISCUSSION 


Medical opinion on the first radiographs gave a grave 
prognosis, as a similar condition in the human would be likely 
to predispose to fracture. The treatment suggested was to 
curette the cyst cavities and fill them with bone transplants. 
This was not thought to be practicable in the dog and treat- 
ment was aimed at obtaining optimum conditions for bone 
regeneration. 

As an example of how extensive the cystic condition can be 
without causing clinical signs it will be noted that the dog 
was not lame on the right leg when X-rayed on May 25th, 1951, 
nor has it since been lame on that leg. As healing was well 
advanced in both legs on November 7th, 1952, and as radio- 
graphs of both tibiae were essentially similar on July Ist, 1953, 
only that of the right on July Ist, 1958, is shown. 


SUMMARY 


The progress of a case of bone cyst in the dog is recorded 
by radiographs. 

Acknowledgments.—Acknowledgments for help are due to 
Mr. R. H. Smythe, M.R.c.v.s., for suggestions on treatment ; 
Miss Raymer, R.C.V.S. Librarian, for obtaining literature and 
to Mr., Mrs. and Miss Palmer, owners of the dog, for their 
continued interest in the case. 
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The following is condensed from ‘‘ Neoplasms of Bone,” 
by Bradley L. Coley, M.p., 1949. 

“Solitary bone cyst is found mainly in the metaphyseal 
region of long bones on the diaphyseal side of the epiphyseal 
line. It commences during the period of greatest activity of 
bone growth, i.e., childhood and adolescence. In uncompli- 
cated cases there are usually no symptoms but sometimes 
pain, usually trivial and intermittent, is complained of. Dis- 
ability is uncommon. Pathologic fracture is frequently the 
first symptom. Radiographs of affected bones show a decided 
thinning of the cortex with expansion (usually slight) and 
with an intact shell unless fracture has occurred. 

“There are many theories of the origin of bone cyst but 
none is entirely convincing. Best results in treatment have 
been obtained by curetting the cyst cavity and filling with 
bone transplants. Rontgen therapy does not appear to have 
given good results. 

“Unless a fracture has occurred, in no other disease of 
bone is the physical eXamination so devoid of clues to the 
nature of the underlying condition. 

“The diagnosis practically always rests on the rontgeno- 
graphic findings.” 


ABSTRACTS 


Review of Modern Fracture 
Treatment* 


Motion Picture 


The paper accompanying the motion picture in colour is a 
review of the present standard and practice of fracture treat- 
ment. The subject is discussed under the following 
headings :— 

1. Conservative Treatment. The author considers that the 
Schroeder-Thomas splint still holds first place for fractures 


-* A Motion Picture Review of Modern Fracture Treatment. 
. (1953). Proc. Part I, Int. Vety. Congress, Stockholm, 
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of the humerus and femur, but points out that this method is 
only capable of maintaining a reduction previously secured by 
manipulation. Support, immobilisation and accurate reten- 
tion of fractures below the clbow and stifle may be obtained 
with plaster of paris. The main objections to a plaster of paris 
cast are its weight and its deterioration in contact with water. 
The latter may be overcome by the addition of a resin com- 
pound to the water in which the bandages are soaked. 


2. Operative Treatment. A number of procedures can be 
adopted, but the method most suitable for the individual case 
should be selected. Intramedullary pinning is passing 
through a transition period, but appears most suitable for 
transverse and short oblique fractures of the upper and middle 
third of the femur and transverse fractures of the olecranon. 
The author considers that, where possible, the nail should be 
inserted “ blind.” External fixation by the Stadar splint has 
acquired a bad reputation, which he deems to be due to its 
misuse. If the transfixation pins penetrate heavy muscles, the 
movement around the pins induces “ pin-seepage,”’ which 
invites infection. The Kirschner-Ehmer splint is more 
adaptable then the Stadar, and is considered the best method 
for the treatment of articular and multiple pelvis fractures and 
for such problems as the T, V and Y fracture of the humerus. 


The author considers that the use of plates and screws 
should be limited to slow hezling and non-union fractures and 
fractures in close proximity to joints. In most cases, they 
should be used in conjunction with added external support. 
The plate should be five times as long as the diameter of the 
bone, and the screws should be of the same material as the 
plates and pass through both cortices. Vitallium or 18-18 
5S MO plates and screws are recommended. 


The Leighton shuttle pin is described. This is a double- 
pointed intramedullary pin, about the length of a Sherman 
plate, with a hole in its centre. It is introduced into the 
proximal fragment, and after reduction, is drawn into the 
distal one by a steel wire passed through the centre hole. It is 
considered that the fixation obtained is about the same as with 
a bone plate but that it can be applied more quickly. These 
pins are permanently implanted and no reactions have been 
observed in controls over a two-year period. 


Bone grafting is being performed and large defects have been 
bridged with massive onlay grafts, both homologous and 
autogenous, and often in connection with cancellous bone 
chippings. Fracture of the graft frequently occurs before 
bony union has taken place. The experimental work of 
Hernden and Chase has shown that autogenous transplants of 
whole knee joints in dogs have resulted in little degeneration 
of the articular surfaces after two years. 


For several years, coxofemoral arthroplasty for non- and 
faulty unions of femoral neck fractures has been performed on 
dogs. ‘The author makes an exact copy of the normal femoral 
head and neck out of dental acrylic which is fixed to the femur 
shaft by a long axial screw and bolt. 


In conclusion, the author states that the good results 
obtained in treating fractures depend not so much on the 
method used as on the individual personal care and super- 
vision given, guided by simple anatomical, physiological and 
mechanical principles. 


The paper contains a chart of the common fractures that 
occur in the dog, with the author’s method of choice and his 
alternative methods for each type. 


J. H. 


Value of Blood Grouping in Horses* 


Using the Indian system of Balakrishnan and Yerav- 
dekar, it was found that the erythrocytes from 376 Ameri- 
can horses could be typed and placed in one of four blood 
groups (A, B, AB and O). A single transfusion from one 
horse to another of an incompatible blood group is usually 
without danger, as the level of normal isoantibodies in the 
horse is generally low. However, successive transfusions 
might prove hazardous even between horses that belong 
to the same Indian system group, as other antigens are 
present in horse erythrocytes besides the main A and B 
agglutinogens, thereby dividing each of the four Indian 
groups into a number of separate smaller types. 

The examination of the serum from mares that had 
produced icteric foals and of the erythrocytes from stallions 
that had sired icteric foals failed to reveal any common 
agglutinogen responsible for neonatal isoerythrolysis. 
Potential cases of isoerythrolysis in foals can be readily 
identified either by cross-matching the stallion’s erythro- 
cytes with the pregnant mare’s serum two weeks before 
parturition or, more accurately, by testing the erythrocytes 
of the new-born foal with the colostrum of its dam. Both 
agglutination tests can be rendered more sensitive by the 
use of the antiglobulin sensitisation technique. 

* Blood Groups in Horses (Indian System): Their Value in 


Infusions and Neonatal Isoerythrolysis. Bruner, D. W., & 
Dott, FE. R. (1953). 


* * 


An Appointment System for General Practice* 


This article is well worth serious consideration by all 
veterinary surgeons in general practice. Dr. Horne gives a 
clear outline of the scheme and then details the difficulties 
which arose in his own practice and the steps taken to solve 
the various problems. He rounds off the article with two 
graphs showing plainly how the scheme has increased the 
number of people attending surgery and reduced propor- 
tionately the number requiring visits. [An ideal state of 
affairs in a National Health Service practice but of debatable 
value in a veterinary practice.—Abstractor.| ‘The idea is to 
divide patients into three categories—those coming for a 
re-check, those coming for a first examination and finally 
those coming for an extensive examination, minor surgical 
interference or some case requiring discussion. A different 
amount of time is allocated to each category and those in the 
last category are always seen at the end of the surgery period. 
Certain infectious cases could also be seen at the end of 
surgery instead of waiting with the crowd during ordinary 
hours. [Dr. Horne appears to have changed over to the 
appointment scheme with no “ educational period”? but in 
many practices it would probably be as well to initiate the 
scheme by starting the ordinary surgery hours earlier with a 
30 minutes’ appointment period and so try out the feeling of 
the clients. This scheme, of course, gives far more work to 
the clerical staff and the co-operation of the general public 
is essential if it is to work smoothly. Dr. Horne lives in a 
suburban district, on the main road near the shopping centre 
and "bus services are frequent to all parts. Obviously an ideal 
district for the scheme as described, but modifications could 
probably be initiated in most practices without much trouble 
—if the veterinary surgeon himself is co-operative and willing 
to be punctual !— Abstractor. | W. M. B. 

*An Appointment System for Use in General Practice. 


Ilorne, N. C. (1952). Brit. med. J. Suppl. No. 2497, November 
29th, 1952. Pp. 209-211. 
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REVIEWS 


[Business Practices in Veterinary Medicine. By 
KeNnéTH B. Haas, Sen., eD.D., and Kennetu B. Haas, 
Jun., D.v.M. Published by Veterinary Magazine Corpora- 
tion, Suite 803, Livestock Exchange Building, Kansas 
City, 2, Missouri. No price stated.] 


“Business Practices in Veterinary Medicine”’ is a book 
which should be read by the members of three distinct groups 
in the profession. Firstly, by all students ; secondly, by all 
veterinary surgeons starting in practice on their own, and 
finally, by all those who have been established in practice 
for more than 10 years. The student will acquire a very 
comprehensive insight into veterinary work and will learn a 
high standard of professional ethics. The veterinary surgeon 
hesitating as to whether to buy a practice, set up his plate 
or go into partnership, will receive invaluable advice and the 
veterinary surgeon established in practice will almost certainly 
benefit by overhauling his organisation with the help of the 
chapters on management and modern business methods. 


The 297 pages are so packed with facts and ideas that the 
book is slightly indigestible if taken in large doses, but the 
style is extremely readable and the chapters are subdivided 
so as to make the book ideal for reference purposes. There 
is very little repetition and we feel that where it does occur 
it is deliberate and is intended to emphasise some point on 
which the author has strong views. The chapter on legal 
aspects of veterinary practice is, of course, based on American 
law, but in spite of that it is worth reading carefully as it 
points out some little-known facts which would in many cases 
apply equally in this country. There is one important 
omission and that is that nowhere in the book is mention 
made of a veterinary surgeon’s obligation to relieve suffering 
in any animal irrespective of the owner’s ability to pay. The 
final chapter probably will not appeal to the average British 
reader. It is thoroughly modern and advises new graduates 
to be introspective and to go for “aptitude” and “personality” 
tests, and yet it fails to inspire ambition. One would have 
expected more American enthusiasm and fewer platitudes on 
such a subject as “ Planning Your Future.” 


* * * * 


[Caesarean Section in the Bovine. By Professor Dr. M. 
VANDERPLASSCHE and Dr. F. Parepis. Published by 
‘‘Standaard-Bockhander’’ Antwerp-Amsterdam. Price 
75 fr.] 

This is a monograph of 27 pages, divided into four 
sections and illustrated with 28 photographs. Section I 
deals with the operation of caesarean section, and has sub- 
sections on preparation of the subject, operation site, 
anaesthesia and operation technique. Section II consists 
of a critical analysis of 150 caesarean sections and is dealt 
with under such sub-sections as mortality, milk production, 
placenta and puerperium, fertility and wound healing. 
Section III consists of a table comparing the results of 
foetotomy and caesarean section. Section IV discusses the 
indications for the operation under eight sub-headings 
which include such questions as incomplete dilation of the 
cervix, excessive foetal size, pre-partum paralysis and 
uterine torsion. 

The authors are to be congratulated on publishing their 
observations and results in such a concise, readable and 
critical manner. This work may be read with benefit and 
profit by all veterinary students and veterinary surgeons 
engaged in cattle practice. 


NOTES AND NEWS 


Diary of Events 


jan. 27th.—Meeting of the West of Scotland Division, B.V.A., 
in the Glasgow University Veterinary School, 2.30 
p-m. 

Jan. 27th.—Meeting of the Supplementary Veterinary Division, 
B.V.A., at the Wellcome Research Laboratories, 
Langley Court, Beckenham, Kent, 2 p.m. 

Jan. 27th.—Second Pharmaceutical Society Meeting to introduce 
The British Veterinary Codex (see Notice). 

Jan. 28th.—Meeting of the North of Scotland Division, B.V.A., 
in the Northern Hotel, Aberdeen, 2.30 p.m. 

Jan. 2yth.—Meeting of the Mid-West Veterinary Association, 
B.V.A., in the Berkley Café, Clifton, 2.15 p.m. 

Jan. zgth.—Meeting of the Lincolnshire and District Division, 
B.V.A., at the Saracen’s Head Hotel, Lincoln, 2.15 

Jan. 2yth.—Special Meeting of the Last Midlands Division, 
B.V.A., at the Saracen’s Head Hotel, Lincoln, 
1.30 p.m. 

jan. 2yth.—Annual Generai Meeting of the Yorkshire Veterinary 
Society, B.V.A., in the Hotel Metropole, Leeds, 1, 
2.30 p.m. 

Keb. 1oth.—Meeting of the Editorial Committee at 7, Manstield 
Street, Portland Place, W.1, 2.30 p.m. 

Feb. 1ith.—Royal (Dick) School of Veterinary Studies Annual 
Ball, in the Assembly Rooms, George Street, Edin- 
burgh, 5.30 p.m. Proceeds to the Vic.oria Veter 
inary Benevolent Fund. 

Keb. 17th.—Meeting of the Royal Society of Medicine at 1, 
Wimpole Street, W.1, 5 p.m. 

Keb. 20th.-University of Liverpool Veterinary Society Annual 
Ball, in the Students’ Union, Bedford Street, Liver 
pool. 

Mar. 25th.—V.V.B.F. Ladies’ Guild: North of Scotland Division, 
B.V.A., Annual Dance, Aberdeen (see Notice). 

Mar. 26th.—Annual Dinner and Dance of the Yorkshire Division, 
B.V.A., Parkway Hotel, Leeds. 


x + * * * 


R.C.V.S. COMMITTEE AND COUNCIL MEETINGS 


Che above meetings will be held at 1o, Red Lion Square, 
London, W.C.1, on February 3rd, 4th and 5th. 


THE VETERINARY RECORD 


Steps are being taken to obtain someone of suitable 
qualifications to become the next Editor of ‘‘ The Veter- 
inary Record,” following the sudden death of Mr. William 
Brown, M.R.C.V.S. Until the appointment is made, a 
Sub-committee consisting of past Chairmen of the 
Editorial Committee has accepted responsibility for carry- 
ing on the magazine, with the assistance of the Associa- 
tion’s Press Officer. It is intended that ‘“‘ The Record” 
shall continue just as usual during this interim period, 
but readers are asked to extend their indulgence if any 
temporary shortcomings are apparent. 


* * * * * 


Mr. William Brown, M.R.C.V.S. 

Mrs. Dorothy Brown wishes to express her most sincere thanks 
for the many letters of sympathy which she has received from 
members of the veterinary profession, and for the beautiful flowers 
sent in memory of her husband, William Brown. 

As she has received nearly 200 letters it will be understood that 
she cannot reply to them all individually, but this correspondence 
has been of great comfort to her at this time. 
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PERSONAL 

Births.—Beckett.—On January gth, 1954, at Imperial Nursing 
Home, Harrogate, to Juditn (née Bailes), wife of Richard Beckett, 
a son—Jonathan Richard. 

HaMILtToN.~—-On january 13th, 1954, at Poole, to Audrey (née 
Lee White), wife of A. H. A. Hamilton, M.R.c.v.s., Veterinary 
Officer in the Colonial Service, Nigeria, a son—Alexander Lee 
White. 

Forthcoming Marriage.—CHANDLER—SCHNEIDER.—The engage- 
ment is announced between Richard L. Chandler, PH.b., B.sc., 
M.R.C.V.S., Only son of the late Mr. John and Mrs. D. N. Chandler, 
of Portsmouth, and Angela M. Eugenie Schneider, the younger 
daughter of the late Mr. and Mrs. X. Schneider, of Strasbourg. 

December 30th, 1953, 
at Trinity Methodist Chapel, Driffield, Yorkshire, John Fulton 
Harbourne, B.v.Sc., M.R.C.V.S., only son of Mr. and Mrs. H. 
Harbourne, of Manchester, and Miss Ann Lawson, younger 
daughter of Mr. and Mrs. F. W. Lawson, of Driffield. 


Appointment in the National Agricultural Advisory Service.— 
Mr. W. S. Rayfield, N.p.a., Assistant County Agricultural Officer 
(Advisory) for Cumberland, has been appointed County Agricul- 
tural Otncer for Yorkshire (North Riding) in succession to Mr. 
I. C. Creyke, N.D.A., N.D.D., who, as already announced, is taking 
up an appointment in Australia as Agricultural -Adviser to the 
High Commissioner. 


It is understood that Mr. J. Smith, who initiated and developed 
the M.M.B. Cattle Breeding (A.I.) Service in South Wales (Car- 
marthen) and later at Writtle (Essex), has accepted a similar 
appointment in H.M. Colonial Service and will be sailing for Kenya 
early in February. 

Honour FOR Dr. J. F. A. SPRENT 

The Senate of the University of Queensland announces the 
appointment of Dr. |]. F. A. Sprent, PH.D., D.SC., M.R.C.V.S., to 
the Research Professorship in Parasitology within the Veterinary 
School. Professor Sprent’s researches in the field of the Ascar- 
didae have brought him world-wide recognition. Recently he was 
awarded the D.Sc. degree from the University of London. It is 
interesting to see that the outstanding importance of veterinary 
parasitology in a country whose economy is so much dependent 
upon its animal industries is appreciated in this manner. It is 
hoped that post-graduate research within this department of the 
Queensland Veterinary School will be much strengthened as a result 
of Professor Sprent’s appointment. 

VETERINARY OFFICER HONOURED AT CUPAR 

As reported in the local Courier G Advertiser of January 7th, 
veterinary practitioners from Fife and Kinross, and members of 
the Animal Health Division, Ministry of Agriculture and Fisheries, 
paid tribute to Mr. Duncan McD. McIntyre, who has been pro 
moted Divisional Veterinary Officer in charge of the London 
Quarantine Station. Mr. McIntyre, who has already taken up his 
new appointment, was entertained to dinner in the Royal Hotel, 
Cupar. Our correspondent writes that the jollity of the evening 
was a tribute to Mr. McIntyre’s popularity with the practising 
members of the profession within the Division, and shows the 
bond of friendship and confidence which exists in the area. 

Mr. J. Gordon Souter, Chief Ministry Officer in the area, pre- 
sided over a company of 16. He and several others referred to 
Mr. McIntyre’s work during his 11 years in Cupar. 

Miss P. T. Bowerbank, the senior Secretary of the Ministry's 
staff for the area, presented Mr. McIntyre with a gold wristlet 
watch. 


SWAN IS GIVEN WOODEN LEG 


A male swan whose leg is thought to have been bitten off by a 
pike has been fitted with a wooden one by a Lincoln veterinary 
surgeon, says a note in the Sunday Express of January 17th. 

It is now swimming happily in the lake at Branston Sanatorium, 
near Lincoln. 
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CHILDREN’S HOUR 


On Saturday, January gth, the talk for older children on “| 
want to be... 17.—A Veterinary Surgeof,’’ written by Kose. 
Mary Sands and produced by John Lane, was repeated in the 
Home Service. The programme was recorded from the broadcast 
of December I2th, 1953. 


* * * * 


Veterinary Surgeons Act, 1948 
Election of Members of the Council of the Royal College of 
Veterinary Surgeons 

In accordance with the Veterinary Surgeons Act, 1948, five mem 
bers of the said Council, who must be members of the said Royal 
College, will be elected in 1954 by members of the Royal College 
residing outside the Republic of Ireland. 

Five present members of Council will retire at the Annual 
General Meeting in 1954 and are eligible for re-election, namely :— 

J. F. D. Tutt, Esq., 
Professor J. W. Emslie, 
H. Holroyd, Esq., 

J. D. Peele, Esq., 

Miss J. O. Joshua. 

Nominations of persons for election to the Council must be 
submitted in writing on a form which may be obtained from the 
undersigned, and which must be returned to him duly completed 
before January 31st, 1954. 

Each such nomination form must bear the signature of the 
proposer and seconder, who must not be present members of 
Council, and must be countersigned by the nominee. 


W. G. R. Oates, Registrar, 
Veterinary Surgeons Acts, 1881-1943, 
g, Red Lion Square, 

London, W.C.1 


* * * * * 


AGRICULTURAL LAND COMMISSION AND WELSI!I 
AGRICULTURAL LAND SUB-COMMISSION 


The Minister of Agriculture and Fisheries has made the follow- 
ing appointments of members of the Agricultural Land Commission 
and the Welsh Agricultural Land Sub-Commission for the period 
of three years ending December 31st, 1956: 

Agricultural Land Commission 
Chairman: Sir Frederick J. Burrows, G.¢.S.1., G.C.1.8., D.L., 
Deputy Chairman: Colonel J. C. Wynne Finch, m.c., J.P. (also 
Chairman of Welsh Land Sub-Commission). 
Members: Mr. W. C. Farnsworth, p.p.R.1.C.s., F.A.1.; Mr. E 
Watson Jones, 0.8.£.; Sir Francis Verner Wylie, G.c.1.£., 
K.C.S.1. 


Welsh Agricultural Land Sub-Commission : 
Chairman: Colonel J. C. Wynne Finch, m.c., J.P. 


Members: Mr. D. Morgan Rees, 0.B.£., J.P.; Mr. J. N. Vaughan 
Richards, F.R.1.C.S., F.L.A.S. 

The appointment of a further member to fill the remaining 
vacancy on the Welsh Sub-Commission is under consideration. 

Sir Bryner Jones, c.B., C.B.£., whose period of appointment as 
Chairman of the Welsh Sub-Commission and Deputy Chairman of 
the Agricultural Land Commission now comes to an end, will 
continue to be available to the Sub-Commission for consultation 


UNIVERSITY OF GLASGOW 
DEPARTMENT OF VETERINARY PATHOLOGY 


It is proposed that a course on Clinical Laboratory Methods be 
offered to members of the profession during the period September 
2oth to 24th next (both dates inclusive). Pathological, bacterio- 
logical and parasitological procedures would be covered and the 
number of admissions would be limited. Applications should be 
addressed to Mr. R. S. F. Campbell, of the Department of Veter 
inary Pathology, at the Veterinary School, 85, Buccleuch Street, 
Glasgow, C.3. 
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ADDRESSES OF DISEASE-INFECTED PREMISES 


The list given below indicates, first, the country in which are 
situated the premises on which disease has been confirmed, fol- 
lowed by the postal address and date of outbreak. 

ANTHRAX: 

Beds.—Warden Hil! Farm, Everton, Sandy (Jan. 13). 

Yorks.—Throstle Nest Farm, Hackenthorpe, Sheffield 
(Jan. 12). 

S/ajfs.—Cliffords Wood Farm, Swynnerton (jan. 14). 

Hilts. —Biss Farm, West Ashton, Nr. Trowbridge (Jan. 11). 
Pest: 

Bucks.—117, Granville Avenue, Slough (Jan. 10). 

Cambs.—16, Council Houses, The Cottons, Outwell, Wisbech 
(Jan. 11); Black Horse Lane, Chatteris (Jan. 13). 


Yorks.—Birley Common Farm, MHackenthorpe, Sheffield 
(Jan. 17). 
kssex.—Dereham, Hovefields Avenue, Nevendon, Wickford 


(Jan. 16). 

G /oucs.—Truebodies Cottage, Upton Cheyney, Bitton (Jan. 13). 

Hants.—South Lodge, Salisbury Lane, Awbridge, Romsey 
(Jan. 13). 

Herts.—‘‘ Mont-au-Sawce,’’ Loudwater, Rickmansworth; Dell 
Farm, Chorleywood House Street, Chorleywood, Rickmansworth 
(Jan. 15). 

Avent.—The Gardens, Barden Road, Speldhurst, Tunbridge 
Wells; Upper Piggeries, Powdermill Lane, Highbrooms, South- 
borough (jan. 11). 

Lancs.—Metherly, Liverpool Road, Rutlord, Ormskirk (Jan. 12); 
Higher Stanworth Farm, Withnell, Chorley (Jan. 13); Beech 
House Farm, Catterall, Preston (Jan. 14); Ferns Farm, Liverpool 
Road, Ruttord; 3, Midgeland Terrace, Marton Moss, Blackpool 
(Jan. 15); North Road, Bretherton, Preston (Jan. 16). 

Lincs.—Jubilee Cot.cage, Pickworth Road, Folkingham, Slea 
ford; Welbourn Manor, Welbourn, Lincoln; Church Street, Heck 
ington, Sleaford; Oldfield Lane, Leverton, Boston (Jan. 12); 
Church Street, Heckington, Sleaford (Jan. 13); Laburnum House, 
Welbourn; 23, Eastwood Road, Fishtoft, Boston; Glebe Farm, 
Dogdyke, Lincoln; 90, Sewell Road, Lincoln (Jan. 15): 19, 
Witham Green, Boston (Jan. 16). 

Middx.—z219, Belmont Koad, N.17 (Jan. 15). 

Norfolk.—-Heath Farm, Heath Road, Banham, Norwich (Jan. 
13); Flatmoor, Caston, Attleborough (Jan. 14); 4, Council Houses, 
Stowbridge, King’s Lynn (Jan. 15). 

Notts.—Oakham Farm, Walesley, Newark (Jan. 14). 

Suffoik.—Wantisden Hall, Butley, Woodbridge (Jan. 15) 

Surrey.—Charlwood Farm, Charlwood (Jan. 14). 

Warwicks.—26, Colchester Street, Coventry (Jan. 12). 

Wilts.—Poughcombe Farm, Ogbourne St. Andrew, Marl 
borough; The Banks, Lyneham, Chippenham (Jan. 14). 

SWINE FEVER: 

Beds.—Sunnybank, Market Square, Toddington, Dunstable 
(Jan. 12); Tap Farm, Beadlow, Oakhill (Jan. 16). 

Birmingham.—Oaklands Farm, Scribers Lane, 28 (Jan. 11). 
Bucks.—Robin Hood Public House, Water Stratford (Jan. 16). 

Cambs.—Chesterton Fen, Milton, Cambridge (Jan. 14); Heron 
Farm, Waterbeach (Jan. 15). 

Ches.—Leadgate Farm, Huxley, Chester (Jan. 11). 

Essex.—Hawkwell Chase Nurseries, Tudor Road, Hockley; 
Elm Lodge, Warren Road, Rettendon, Chelmsford (Jan. 16). 

Herts.—Smallholding, Brickendon Lane, Hertford (Jan. 11); 
Northfields, Ashwell, Baldock (Jan. 16). 

Hunts.—Comaron Farm, Ramsey Heights (Jan. 11). 

Isle of Ely.—School Lane, Mepal, Ely (Jan. 12); High Street, 
Stretham (Jan. 13). 

Kent.—Church Farm, Horsmonden, Tonbridge (Jan. 12). 

Lancs.—Ten Arches Piggery, Clayton Bridge, Failsworth, 
Manchester (Jan. 11). 

Leics.—The Bungalow, Moira Road, Oakthorpe, Burton-on- 
Trent (Jan. 11); Brockey Farm, Kirkby Road, Barwell (Jan. 14). 

Lincs.—xPiggeries, Burgh Road, Skegness (Jan. 16). 

Vonmouth.—Typwell — Holding, Hardwick, Abergavenny 
(Jan. 16). 


Montgomery.—Brynwolpin, Forden, Welshpool (Jan. 15). 
Norfoik.—1the Priory, Aldeby, Beccles (Jan. 11); Hill Farm, 
Stowbridge, Scow Bardoiph, King’s Lynn (Jan. 15). 
Salop.—Fields Farm, Summerwood, Roddington, Shrewsbury 
(Jan. 11); Studley Farm, Mucklestone, Market Drayton (Jan. 16). 
Lheperton, Leision (Jan. 11); touennurse 
Hall, Rodington, Nr. Wellington (jan. 12); Bakers karm, >tan 
ningfield, Bury St. ttdmunds (Jan. 14). 
Surrey.—Devonshire Road Piggeries, Carshalton (Jan. 12); Ross 
Hill Farm, Charlwood, Horley (Jan. 14). : 
Sussex.-—Ruagwick Grange, Rudgwick, Horsham (Jan. 13). 
Wores.—Lypard Orchard Piggeries, Trow Hill, Warnden, 
Worcester (Jan. 12); Little Winnel Farm, Lincomb, Ombersiey, 
Droitwich (jan. 14). 


* * * 


MINISTER OF AGRICULTURE AT LEEDS 

The Minister of Agriculture and Fisheries, the Rt. Hon. Sir 
Thomas Dugdale, BART., T.D., M.P., speaking at the annual dinner 
of the West Riding Branch of the N.F.U. at the Town Hall, Leeds, 
on Thursday, January 14th, 1954, said that 1953 had been an 
eventful year for farmers. Despite the early disasters of the East 
Coast floods, it had proved, by and large, to be a good production 
year. During the past months both they and their colleagues in the 
industry showed once again that this country is fortunate in having 
what he personally believed to be the most go-ahead agriculturai 
industry in the world. 

1954, however, would be no less eventful. After reviewing the 
arrangements for the abolition of the ration book, Sir Thomas 
Dugdale went on to consider various individual farming com- 
moadities and made the following comments on meat production : 

‘* Next year you will be able to sell your fatstock through 
auctions or by private sale, or on grade and deadweight if you so 
arrange with your buyer. But this is not simply going to mean 
a return to pre-war auction markets, with all their drawbacks. 
You will have the individual guarantee, which will mean that if 
you take an animal to market and get less than the minimum 
guaranteed price the difference will be made up by the Govern 
ment; in adaition, there will be a collective guarantee, which will 
ensure that farmers, for their sales as a whole, receive, as tor 
cereals, not less than the guaranteed standard price. The dis 
cussions for putting these proposals into effect are going on most 
energetically with the leaders of your industry and the other 
interests. They cover such points as grades, practical arrange 
ments at auctions, kinds of animals to be included, the guarantee 
for deadweight sales, the certification and identification of 
animals. We are studying improvements to the pre-war fatstock 
auction system, reviewing marketing facilities and arranging to 
collect records of auction sales of stock included in the guarantee 
arrangements. An interdepartmental committee on slaughter 


houses—a most important aspect of our proposals—has submitted 
its interim report. ° 
‘“ A word or two about the other commodities. Six weeks ago 


we started detailed discussions with your representatives and the 
Milk Marketing Boards on the restoration of the Boards’ powers 
a development which 1 am sure you are looking forward to.’’ 
The Minister then concluded, ‘‘ From what | have said in this 
brief sketch, 1 hope you will see that we are endeavouring to press 
ahead with the necessary arrangements with all possible speed. 
Many of the matters are complicated and involve intricate detail. 
But I believe we have made a fair start, and although there is 
still a longish way to go I hope events will prove that ‘ Well begun 
is half done.’ ”’ 


* * * 


UNQUALIFIED PRACTICE IN NEW ZEALAND 

The Veterinary Association of New Zealand has made proposals 
to the Government for new legislation to replace the Veterinary 
Surgeons Act which is now, except for a minor amendment, 26 
years old. It has been stated in a New Zealand magazine that 
persons without veterinary qualifications were setting up as “‘ cat 
and dog specialists.’’ No anaesthetics were used and animals 
suffered agony. 

The Veterinary Surgeons Act, which operated from January, 
1927, provided tor a register of veterinarians and defined those 
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who qualified for inclusion. These were graduates in veterinary 
medicine and surgery, or holders of a veterinary diploma requiring 
not less than four years’ study at approved colleges or recognised 
efficient teaching institutions. Persons engaged in veterinary 
surgery in New Zealand at the commencement of the Act and 
whose diploma or graduation qualifications had required three 
years’ study at a recognised institution were included alse. 

It was laid down then, and still is the law, that any person 
not a registered veterinarian who takes, uses, or adopts the name, 
title or description of veterinary surgeon, veterinary practitioner, 
or uses any written words, titles, initials or abbreviations intended 
to cause anyone to believe he is a registered veterinary surgeon is 
committing an offence. 

Protection was afforded those who had practised as veterinarians 
fur not less than 10 years before the Act operated, though they 
might not qualify for registration. They were authorised tu 
continue in practice and use the designation of veterinary prac 
titioner. 


+ * * 
ENTENDING THE NUMBER OF ATTESTED HERDS 
Since March ist, 1453, free tuberculin tests have been provided 

by the Ministry of Agriculture and Fisheries for cattle in the 


following four areas, which are to be declared Tuberculosis Eradi 
cation Areas on March 1st, 1955:— 


England.--Cumberland, Westmorland and adjoining parts of 
Lancashire, Durham and Yorkshire (North and West Ridings). 

Wales.—Brecon, Merioneth, Montgomery and Radnor. 

Scotland.—Midlothian, West Lothian, Selkirk, Fife, Clack 
mannan, Kinross, and parts of Argyll, Perth and Inverness. 
The Outer and Inner Hebrides. 

The purpose of free tests is to help farmers clean up their herds 
voluntarily and so qualify for entry to the Attested Herds Scheme 
and earn the bonus provided under the scheme. A notice is 
being sent to all known owners of cattle in the four areas who 
have not yet applied for free tests, urging them to do so before 
March rst, 1954. 

As a special concession the owner of any herd in the four areas 
who applies for free tests before March rst, 1954, and carries out 
all the Ministry's requirements, including the prompt removal of 
reactors and thorough disinfection of buildings, will have his herd 
declared a Supervised Herd by March rst, 1955, with entitlement 
to bonus, even though the herd has not had two clear tests. 

All cattle owners in the four areas who have not already done 
so are being strongly advised to apply immediately to the Divi 
sional Veterinary Officer for free tests. 


* * * * + 


THE BRITISH VETERINARY CODEX 


Ihe lecture theatre at 17, Bloomsbury Square, Headquarters 
of the Pharmaceutical Society, was comfortably. filled on January 
14th for the first of two evening meetings arranged to irltroduce 
the first British Veterinary Codex, just published. Mr. C. W 
Maplethorpe, Chairman of the Committee responsible for its 
compilation, presided, and addresses were given by the Editor, 
Dr. K. R. Capper, B.PHARM., PH.D., F.P.S., D.1-C., who explained 
how the work was planned and completed in three and a_ half 
years; by the Chairman of the Action and Uses Sub-comunittee, 
Dr. |. Carmichael, €.M.G., D.sc., M.R.C.V.S., DIP. BACT., and by 
Dr. R. F. Montgomerie, pu.p., B.sc., F.R.C.v.s., Vice-Chairman 
of the Committee, and Chairman of two Sub-committees, on the 
Biological Products section of the book. 

Mr. Maplethorpe, in his opening remarks, said that when mem 
bers of the Pharmaceutical Society and the Veterinary Profession 
got together to discuss a unique joint project it was a special 
occasion. The Council of the Society had felt that the publica 
tion of the first British Veterinary Codex called for these special 
meetings to give them an opportunity of hearing talks from some 
of the experts who had been responsible for the production of 
the book. He introduced Dr. Capper, who, in his capacity as 
Editor, gave a general account of the compilation, scope and 
details of the work 

The next speaker was Dr. Carmichael, who said he was asked 
to talk about veterinary therapeutics and the British Veterinary 


Codex. Dr. Capper had cut down his task by 50 per cent. by 
telling the audience all about the Codex and how the committee 
worked; but Dr. C2rmichael hoped to give them some account of 
the more intimate details of the committee work which might be 
of interest. 

Why he was chosen to be Chairman of the Action and | ses 
Sub-committee he did not know, for maceria medica wes a 
subject he loathed as a student; but he had learned a tremen:lous 
lot in the past three years on this committee—mostly trom 
his colleagues. (Laughter.) It was of necessity a large committee 

—and large committees, they would agree, were a greater menace 
even than committees in general—but it was inevitable that it 
should be large to cover this wide field of veterinary thera 
peutics and pharmacy. Its 20 members were either veterinary 
surgeons or pharmacists interested in the veterinary field. It 
was not always easy to reach agreement, with 20 people, some 
of them argumentative by nature, discussing subjects on some of 
which, at any rate, there could be many interpretations, but the, 
inanaged it. They had over 1,000 substances to examine with 
a view to preparing monographs for inclusion in Part I of the 
Codex, so they divided into four sections on a geographical basis, 
with Scotsmen in one, Northern Irish in another, people from 
southern England in another, and those from the Midlands in 
another. By thus dividing up the work they were fortunate 
enough to reduce these 1,000-odd substances to 431. In that 
141 they included 70-odd that were neither in the B.P.C. nor 
the B.P. Nearly all these were concerned with worm infections 
and protuzva infections. 

Hle would like to say a little about the British Veterinary 
Codex in practice. It has not reached its practical application 
vet, but his committee hoped it would without too long an inter 
val. He wished to draw special attention to these 70-odd substances 
that were included for the first time in a book of this sort 
standards had been produced for them, and it was hoped they 
would take their place with the more established drugs which are 
used in human medicine. As Dr. Capper had mentioned, inclu 
sion of a substance in the British Veterinary Codex denoted a 
standar|, and it was hoped this would eventually lead to a 
greater uniformity of substances of known activity right through 
the field of veterinary medicine. lp to the present time there 
had been a series of standards, and now his committee huped the 
British Yeterinary Codex standar:! would ‘be accepted as one of 
quality, and generally accepted by the Profession. 

He should, perhaps, say a word about dosage. The closes 
given in the Codex were given as a general guide. It was quite 
impossible to lay down hard and fast rules about dosage, and 
this must be left to the clinician treating the case. It depended 
on such factors as species, breed, condition, age, and the 
weight of the animal. Most of the dosages for birds were - given 
in the form of mass treatment. The drug was put into the food 
or water, and the birds got it in that manner. It wags very rough 
and ready, perhaps they would say, but in practice it worked 
The same applied to pigs, to a certain extent, when one treated 
them with sodium fluoride for ascariasis infection. 

It should be mentioned that this book, after all, was a Veter 
inary Codex, and the important point to remember was. that 
treatment must be based on a sound Professional diagnosis. lH 
was quite certain that the Codex would not be used as a short 
cut to treatment without proper diagnosis. 


Dr. R. F. MonrGomrrie 


The Chairman then called upon Dr. R. F. Montgomerie to 
address the meeting as Chairman of the Biological Products 
Sub-committee. 

Dr. Montgomerie said that the task of this sub-committee was 
somewhat different from that of the sub-committee presided 
over by Dr. Carmichael and whose work he had just reviewed in 
such a comprehensive and able fashion. 

The Biological Sub-committee first took certain basic decisions 
as to form and requirements and drew up a tentative list of sub 
stances to be included in Part II of the Codex. It very wisely 


decided to delegate the preparation of the monographs on anti 
biotics and on hormones to two special sub-committees composed 
of experts in these fields. 


Since the standards. for antiobiotics 
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and for hormones were to be those of human medicine, these 
sub-committees were concerned particularly with getting down 
un paper sound statements as to actions and uses. Perhaps it 
was sufficient for the purpose of that evening’s address if he 
did no more than draw attention to the quality of the outcome 
of the work of these two committees. 


There remained for the Biological Products Sub-committee 
the preparation of general and specific monographs on anti- 
sera and on vaccines. In the human field these were not very 
numerous but, particularly in recent years, biological products 
had come into wide and general use in veterinary practice, 
especially for prophylactic purposes. In many resvects, attempts 
to protect against infection comparable with tnose adopted 
among humans would render entirely uneconomic farm animal 
husbandry. It was in these circumstances that specific protection 
by unmupisation—either passive by the use of serum or active 
by the injection of vaccine—was of such importance in veter- 
inary work. This importance was reflected in the number of 
vaccines and antisera to which the committee had to give con- 
sideration. It was not reflected in the state in which the field 
was found as regards control of manufacture and assurance of 
quality. It might amaze many of his hearers to know that 
when work began in 1950 there existed no legislation or unofficial 
agreement which governed or affected these in any way—if one 
excepted general legislation, such as the Sale of Goods Act, 
designed to ensure a level of commercial honesty but not to have 
commodities available at a standard quality. 


Hie would not pretend that the Codex monographs covered 
every biological product used in veterinary medicine in the 
Commonwealth. Some had been omitted because their value 
was doubtful and others because no reasonably satisfactory stan- 
dards could be set. Certainly the principal antisera and vaccines 
used at home and abroad had found a place, and 61 products 
had been dealt with. That was a good indication of the amount 
of hard work which the members of the committee and their 
colleagues and correspondents had put into this project. They 
had purposely included products for the control of diseases 
which did not occur in Britain—for example, Rinderpest vaccine 
and antiserum. Obviously, they wished to be of service to 
their colleagues who laboured in overseas countries under con- 
ditions quite foreign to those which obtained here. Again, there 
were monographs on products which might be used for the con- 
trol of diseases which do occur in Britain, but which products 
are not employed here. The outstanding examples were Foot-and- 
Mouth Disease Vaccine and Newcastle Disease Vaccine. This was 
not the occasion to argue about policy in animal disease control, 
and the inclusion of monographs on these products must not be 
thought to reflect a view that they should be used in Britain. 
There were circumstances within the Commonwealth in which 
such products may be used with advantage, therefore it was 
fit and proper that these monographs should appear. They were 
pleased to add them if only in recognition of the great part 
which British veterinary research, hampered as it is by lack of 
local opportunity to test such vaccines in the field, had played 
in the development and standardisation of products for use in 
the different circumstances which prevail abroad. 

Perhaps he should touch on the choice, of names. He knew no 
field which was quite so contentious. However, it had largely 
been the practice in veterinary medicine to name a_ biological 
product according to the disease it was designed to prevent 
rather than as an accurate description of its nature. Thus, 
Lamb Dysentery Vaccine would hardly be recognised as Cl. welchii 
Type B Formol Culture. He hoped the decision in taking as 
the title the name by which the product was already very 
generally known, while in some cases open to criticism, would 
be accepted. 

In writing the individual monographs they had said how the 
product might be prepared, being satisfied that it was their require- 
ments for purity, safety and efficiency which would determine the 
British Veterinary Codex standard. In other words, the Codex 
threw down the challenge to producers—“ reach these standards by 
the best route you can find.” 

Standards had been of great concern throughout the work—and 
by that word “ standards” he meant no more than the minimum 


level in respect of the various qualities to which the product must 
conform. ‘There had been difficulties all along the line. Problems 
faced them at every turn, largely because they were attempting 
something which, had it been easy, would have been done many 
years ago. Take the simple question of identification. He expected 
that in some cases the committee’s methods would seem inaccurate 
by the standards set in the field of pharmaceutical preparations— 
then it was often possible, by a simple chemical test, to identify 
the substance. Presented with a bottle labelled Br. abortus, Strain 
19, Vaccine (Living) who could possibly identify it without a long 
bacteriological investigation covering all the tests for purity, safety 
and potency? Killed bacterial vaccines were often even more diffi- 
cult to identify. They had accepted purity as meaning, very largely, 
freedom from bacterial contamination. In considering tests for 
safety, they found themselves with a distinct advantage compared 
with their colleagues in the human field. Doctors must largely 
depend on the observation of injecting small animals to determine 
the risk in humans. In the veterinary world one had the advantage 
of being able to test batches of products in the animal 
species for which such products were designed. The sub-committee 
had not hesitated to demand a safety test in farm animals where 
they thought this practicable and desirable. 

It was the work in the laying down of standards for potency that 
troubled the committee most. Dr. Montgomerie said he often found a 
level of confused thought when this matter was under consideration. 
Some people got potency and standardisation mixed in the most 
glorious fashion. He hesitated to try to untangle the matter that 
night, and especially before a critical audience! He was, however, 
going to take the risk of making confusion worse confounded by 
a few remarks. Surely standardisation could only mean that there 
existed somewhere a yardstick, well defined, and kept under con- 
ditions which prevented its variation yet available to all interested 
so that they might measure against it by either direct or indirect 
comparison? Originally this yardstick would be chosen quite 
arbitrarily, and would become an entity only when a group, a 
national authority or an international authority accepted it as a 
measure. In the biological field there were, obviously, special diffi- 
culties in obtaining a measure in a medium which would not con- 
fuse the issue, in holding it under conditions which preserved it, 
and in making it available to those who wished to use it. Very 
often, years of quite intensive research were necessary before there 
was at hand an accepted amount of activity called a unit, against 
which might be measured the activity of another sample of the 
same material. Even so, one was not safe and certain until there 
were clearly accepted the conditions under which the measure- 
ment was to be made and the comparison drawn. For that reason 
it was, in his view, quite essential that the exact conditions under 
which the yardstick should be used be defined. This might be 
over-simplification of a difficult and complex problem, but it was 
better than some of the loose, airy talk that one heard when 
standardisation of biological products was under discussion, sug- 
gesting that it was a simple, straightforward matter. 

To-day, after many years of experimentation, certain standards 
had been accepted, and the conditions for their use laid down, 
for a few prophylactics used in human medicine. None existed 
for veterinary products when this committee started its work. Nor 
was there a national or international body ready to accept the 
onerous duty of preparing and holding the standards. He believed 
the committee showed good judgment when it decided that true 
standardisation of the great majority of the biological products 
used in veterinary medicine was impossible of achievement in the 
relatively near future. Determined to carry the torch of progress, 
it decided to accept the standards in human medicine for products 
common to both spheres of medicine—for example, Tetanus 
Antitoxin—and to establish standards for just two of the sub 
stances peculiar to the veterinary field. It chose the Cl. welchii beta 
and epsilon antitoxins, and was fortunate in that the laboratory 
which had done most work in this field agreed to provide the 
materials necessary for the setting up of standards and a detailed 
technique for standardisation. 

There then arose the question which body should hold and issue 
the standard material. He must acknowledge their indebtedness 
to the Ministry of Agriculture and Fisheries for having agreed that 
its Veterinary Research Laboratory at Weybridge should accept 
this responsibility. The committee had moved cautiously by 
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defining these standards as Provisional, but the speaker suggested 
that they had made history. Here, for the first time, was estab- 
lished a standard and a method of measurement specifically for 
veterinary purposes, in this field of biological products. 


But standardisation was only comparison with something 
accepted, and the committee had still to lay down in terms of that 
standard the potency at which the products should be issued to 
comply with British Veterinary Codex requirements. That had been 
done for the products concerned. Lamb Dysentery Vaccine, Lamb 
Dysentery Antiserum, Pulpy Kidney Vaccine, Pulpy Kidney Anti- 
serum and Struck Vaccine. He, was proud of this achievement of 
the sub-committee over which it had been his privilege to preside. 


But they had not left all the other products in the air as to 
immunising quality. Where they could not see true standardisa- 
tion being made effective they had tried, and tried very hard, to 
put down a _ test for immunising quality—for potency— 
which would ensure that biological products of British Veterinary 
Codex standard will, when used after the manner described and in 
the doses specified, prove of value in veterinary medicine. In some 
cases it was no more than a test to prove that in laboratory animals 
the material gave a level of protection which they believed would 
ensure efficiency in field use. In others that protection had to be of 
the same order as that provided by material of known field efficiency. 


One special tribute must be paid in conclusion, Dr. Montgomerie 
said, in addition to that due to his sub-committee, and correspon- 
dents. It was to Dr. Capper, the editor, to Mr. G. R. Todd, the 
secretary of the sub-committee, and to the office staff of the Pharma- 
ceutical Society. Throughout the work they had given a quality 
of service second io none and superiatives should be used to describe 
properly the part they had played. 


Proressor GLOVER 


Professor Glover, President of the Royal College of Veterinary 
Surgeons, said that he and various professors of pharmacology in 
the schools had been watching with great interest the work of the 
committee, and they would very much welcome this new book. 
Pharmacology had undergone a profound change in respect of teach- 
ing in schools, and they now tended to divide it into two paris: 
(1) experimental pharmacology, and (2) therapeutics. He felt that 
in both sides of this subject the Codex was going to be of great 
value both to teachers and students. He agreed with Dr. Mont- 
gomerie that it would be taken up in all schools as a standard text- 
book in pharmacology. 


Continuing, Professor Glover said: “I feel that the Veterinary 
Profession for a long time has realised the need for a book of this 
description, but I would say quite candidly that we as a Profession 
would not have been in a position to produce such a book ourselves. 
It was only through the knowledge and experience of the Pharma- 
ceutical Society that this project was possible. All of us who were 
privileged to serve on these committees will realise that this know- 
ledge has been of the utmost value to us. In respect of the general 
principles of the Codex, little change will take place for a great 
time to come, but that does not apply to the section on biological 
products, with which I was associated. In the next three years there 
will be fundamental changes in this section, and the section will 
require drastic revision. Dr. Montgomerie, in referring to standards, 
pointed out that one disadvantage was that there was practically no 
standards for veterinary products. 
ing on the experience of commercial firms and others who had set 
up provisional standards, and by examining those carefully the 
committee was able to put standards into the book. 


* A most valuable feature will be that attention will be drawn to 
the absence of international standards, thus stimulating the produc- 
tion of more standards, which we hope will be laid down by the 
Ministry of Agriculture at Weybridge. You will find that there are 
certain substances omitted from the Codex because we were not 
satisfied about their value for prophylaxis or treatment of certain 


diseases. It may be that in a few years we shall have to review the 
situation again. Some substances may disappear, and _ others 
come in.” 

When veterinarians had seen this book, however, Professor 


Glover went on, they would realise that it was essential for them, 


But we were fortunate in draw- | 


— 


not as a book of therapeutics, but to supplement their own know. 
ledge on the treatment of disease. To pharmacists it would be of 
the utmost value. In veterinary medicine there were not only 
differences in dosages for various animals, but some animals 
exhibited idiosyncrasies about certain substances. The pharmacis: 
might think a prescription most peculiar, but if he looked up the 
Codex he would easily be able to see if a mistake had been made 
Professor Glover was confident that the Codex would have a very 
wide sale. 


CORRESPONDENCE 


The views expressed in letters addressed to the Editor represent the personal 
Opinions of the writer only and their publication does not imply endorsement 
by the B.V.A. 


THE ANIMAL HEALTH TRUST 


Sir,—I am but one of many recipients of a quasi-appeal issued 
over the signature of the Principal of the Royal Veterinary College, 
purporting to give one prior information of an appeal by the 
Animal Health Trust which has been launched already over a 
month! 


My immediate reaction is simple and explosive. As I find it 
increasingly difficult to persuade my clients to pay my ordinary 
fees, I am quite certain that I shall not waste time or energy 
trying to persuade them to deplete their contracting resources 
further by subscriptions to the Animal Health Trust. 


Surely, Sir, it is high time that the Animal Health Trust exer- 
cised the normal financial frudence forced upon businesses and 
individual persons whereby, if they are to remain in business, they 
balance their budgets according to their existing incomes. It is 
evidence, surely, of financial unworldliness when an organisation— 
however scientific or erudite—with an income of £16,648 over- 
spends this amount by £12,094 in one year. 


This improvidence is unlikely to loosen the purse-strings of 
those already hard-pressed by the nigh-overwhelming harshness of 
post-war economics.—Yours faithfully, A. R. CHIPPERFIELD, 
‘* Fairfield,’’ Crowborough Hill, Crowborough. January oth, 
1954. 

* * * * * 


THE R.A.V.C. IN MALAYA 


Sir,—I have read with considerable interest the article on the 
R.A.V.C. in your issue of January 9th. I saw (as a civilian) some 
of the work of this magnificent body in the Middle East in 1942-43 
and will always remember with admiration the efficiency and 
energy with which it tackled and solved an exceptionally wide 
range of problems. The writer of the article is, however, in error 
in one small point. The veterinary problems in Malaya described by 
him were tackled entirely by the Malayan Veterinary Department 
a civilian body, up to and during the Japanese attack. The first 
wave of the Army of Liberation that landed in September, 1045, 
was accompanied by two members of the same Department but 
no R.A.V.C. officers. Later waves contained other members ot 
the Department and some R.A.V.C. officers of comparatively 
junior rank, and their assistance was invaluable. The R.A.V.C. 
Brigadier and Colonel did not arrive until late in November, or 
possibly early in December. While, therefore, the R.A.V.( 
rendered yeoman service in reorganising the Department, it was 
as assistants rather than principals which the article implies. 


I write this in hopes that history will do full justice to my 
former colleagues of the Malayan Veterinary Department. I 
myself, owing to various circumstances, took no part im the 
importing or handling of the store cattle preparatory to the 
invasion, and only a comparatively minor one in the liberation 
of the country. I do not, therefore, claim any of the credit that 
is due to them.—Yours faithfully, RopericK MaccGrecor, Kil- 
drummie, Betchworth, Surrey. January 12th, 1954. 
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